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GGCAGGAGTAACTTTGCAGTGGGTGCTGCCCCCCACCCCTTeCTGCAT 



GACGACTCCCTGGAGCCTTTGTTTGACTCTGTGGTAAAGGA(3ACCCACG 
TTCCCAACCTCTTCTCCCTGCAGGTTTGTGGtGCTGGCTTCCCCGTCAA 



TGGACAGTGGCACCACCAACCTTeOTTTGCCCAAGAMGTGTtTGAAGC 



GGTTT( 

ccttggaacattttcccagtcatctcactctacctaatgggtgaggttac 



GTGGAAGATGTGGCCACGTCCCAAGACGACTGTTACAAGTTTGCCATCT 



cgctgcctgcgccagcagcatgatgactttgctgAtgacatctccctgc 

TGAAG 

FIG. 1A 
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AGGCTC 



TGGCCCA' 
AGAAGCC/ 
CG> 
C 



v >cnn 

AGACQGACGAAGAGpCCGAGGAGjCCC 



5GTGG 
IX3CA 
JGAG 
5GC 
K>TGT( 
JTGCAAC" 

GCCTTTCTTTGACTCTCTGGTAAAGCAGACCCAGGTtCCCMCCT^ 
C I I lGTGGTGCTGGeTTCCCCnTnAAnnAr5TrTr:AA/^Tr5^T^^/-T/^T^-r/>A-.^ A( 



TAT 

:aa 

gtggcaccaccaaccttcgtttgcccaagaaagtgtttgaagcto 

CTGGTGTGeTGGCMGCAGGCACCACCCCm 



3ATAGCC 



CTGATGACAT 
AC 

GCCAGi 




rr^.X - - ■ • " 1 * ^««V»wm> i o i auu it, i AiiCS AAACAGAAAAGAGAAGAA 

^?SiSI CTGCTGGCGGGMTAC TCTTGGTCACCTCAAATTTAAGTCGGGAA^ 

??J5 C TI G ^ C ^ CAGCCCTG ^ cc ^GTCCACCATTCCTTTAAATrCTCCAAC 

AAAGTATTCTTCTmCTTAGTTTCAGAAGTACTGGCATCACACGCAGGTTACCTT( 

CGTGTGTCCCTGTGGTACCCTGGCAGAGAAGAGACCAAGCTTGTTTCCCTGCTG< 

CAAAGTCAGTAGGAGAGGATGCACAGTTTGCTATTTGCTTTAGAGACAGGGACTG 

TAAACAAGCCTAACATTGGTGCAAAGATTGCCTCTTGAATT 



Fir: m 




TDESTLMTIAYVMAAICALFMLPLCLMVCQWRCLRGLRQQHDDF 
ADDISLLK 

FIG. 2A 



G 
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ADDISLLK 

FIG. 2B 
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FIG. 3A 



MAQALPWLLLWMG AGVLPAHGTQHGIRLPLRSGLGGAPLGLRLPRETDEEPE 
EPGRRGSFVEMVDNLRGKSGQGYYVEMT 

VGSPPQTLNILVDTGSSNFAVGAAPHPFLHRYYQRQLSSTYRDLRKGVYVPYT 
QGKWEGELGTDLVSIPHGPNVTVRANI 

AAITESDKFFINGSNWEGILGLAYAEIARPDDSLEPFFDSLVKQTHVPNLFSLQL 
CGAGFPLNQSEVLASVGGSMIIGGI - 

DHSLYTGSLVmPIRRE\^rr^EVIIVRVEINGQDLKMDCKEYNYDKSI\^SGTTNL 
RLPKKVFEAAVKSIKAASSTEKFPD 

GFA/VLGEQLV(^QAGlTPjWW<FPVIStYLMGEVTNQSFRITILPQQYLRPVEDVA 
f SQDDCYKFAISQSSf GTVMGAViME 

gfywfdrarkrigfavsag^vhdefrtaavegpfvtLdmedcgynipqtded 
ykododk c 



FIG. 3B 



etdeepeepgrrgsfvemvdnlrgksgqgyyvemt 

vgsppqtlnilvdtgssnfavgaaphpflhryyqrqlsstyrdlrkgvyvpyt 

qgkwegelgtdlvsiphgpnvtvrani 

aaitesdkffingsnwegilglayaeiarpddslepffdslvkqthvpnlfslql 
cgagfplnqsevlasvggsmiiggi 

dhslytgslwytpirrewyyeviivrveingqdlkmdckeynydksivdsgttnl 
rlpkkvfeaavksikaasstekfpd 

gfwlgeqlvcwqagttpwnifpvislylmgevtnqsfritilpqqylrpvedva 
tsqddcykfaisqsstgtvmgavime 

GFYWFDRARKRIGFAVSACHVHDEFRTAAVEGPFVTLDMEDCGYNIPQTDED 
YKDDDDK 
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10000 -, 



G£C of recombinant B-secretase 

670KD J : ; 158kD; r. 44 kD 




0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 



f faction number 



FIG. 4 
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■ o 



"g > fraction 
90 



fraction- 



8 £ 11 12 13 14 15 16 17 IB 19 20 21 22 11 12 13: 14 15 16 17 16 19 20 21 22 23 24 




-65 



-43 



-3* 
-24 



REDUCING (+pME) NONREDUC1NG (NQWIE) 



FIG. 6A 



FIG. 6B 
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Affinity— 




FIG. 8 
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F i 0 F £ P C E P G R R G SFVCMVON 
CARACMGAYGARGWlCCMGARGARCC^CGRhC(mGMGGNWSNTTYGTfc(GARATGGTMGAYAAY 63 



1 3427^430 \ : 
I 5' primer set i t 



{ 3431-3434 \ 
\* 3'pnmersetl t 



3448-3451 



L 



- _ 5' primer set 2 - 



34S2-3455 



3' primer set 2 



1°HNC/primer set 1 



(34284-3433) 
54 bp product 



V 



1°HNC & IMR32/ primer set 2 



72 bp product 
sequence: 



set2 



3460 
5* RACE pnmer 



CCCGAACACCCCGGCCGGAGGCGCACCTTTGTCGA 35 
PEEPGRRCSFV 



ORF 



3RAC6 primer 
3459 



set 2 



FIG. 9 
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10 



20 
1. 



10 



HuopSOlprot M A OA tM I t I W_M 6 A 6 V L P AHG T OH 6 IRLPtRSGlGGAPtG 
Hisp501prot IM^J?!^^ 



3d 



6e 



76 



80 



Hui^jeipPbt t R I P R I T 0 E iJSLE I; P 6 R R 6 5 , F. V E ,M V 0 N I ft G K S G Q 6 Y Y V E M T 
>Hjsp50JLpfot it. R t PR E T D t E I $ | E E P 6 R R 6$ F V f MV h N t R SK'fG 06YYVEMT 



46 
4« 



80 

ee 



90 
-1- 



106 
J. 



a±0 



126 
.J- 



Hunp50lprdt V 6 5 P P Q T t H I I VTT I $ I N F A V I A A P H P f t H R V YQ R 0 t S $ il 120 
Mj5PS6jpPbt IV 6 S P P 0 T I N I I V D T 6 1 S W F A V G A A PHP f t H R V V O R Q [ u tI 120 



130 



140 



150 



160 



Hunp501prot Y R D I R K 6 V YVPYTQGKWfG E L 6 TO L V 5 I P H 6 P M V T V R A N il 160 
Hisp501prot |Y R 0 t R K 6 V Y V P Y T 0 6 k ff E 6 E I 6 T D t V S I P H 6 P H V T V R A N il 160 



170 



130 



196 



200 



Hu«p501prot AAITE JDKFfl NGSNVEGItG lAYAEIARPDDSl EPF F D $1 200 
Hjsp501pfot lAAITE SDKFFIN GSNffEGItG LAYAEIARPDD St E P F F D <| 200 



216 



220 



230 



-240 



Hunp501prot LVKQT H V P M I F 5LQICGAGFP LNQ S E V I A S V G G S M I I G 6 I 
Mj*p501prot 11 VKQT HlllP MfxiF SlOtCGAG FPLN of TlElT It ASVGGSMII66I 



240 
240 



250 



266 



270 
JL. 



280 
1 



Hunp501prot ©HSIYTG $ t W Y T P I RR EttYYEVIIVRVEINGQDLKMDCK E 
Hijp501prot H> H StY TG 51WYTPIRR E Iff Y Y E VIIVR V E I N G 0 Dl KMDCK E 



280 
280 



296 



300 



316 



326 
l 



Hunp561prot jYNYDKSIVDSGTTNtRtPKKVF f A A V K 5IKAASSTEK FPO 
Wi5p561prot lYHYDK SIVDSGTTN tRtPKKVF EAAVKSIKAA5STEK FPD 



326 
320 



336 
JL. 



340 



356 



366 
1 



Huin>561prot 16 F V 16 EQ IVCWQA6TTPWNI FPVIS t Y t M 6 E V T N 0$ Tr I f 
Hj$p561prot 16 F V 16 E 0 t V C WO AG T T P ft H X F P V T $ t Y I M 6 E V T H 0 $ FRIT 



366 
366 



Hunp501prot 
Mj5p501prot 



370 



380 



390 



466 

1 



ItPQQYIRPVEDVAT $ QDDCYK F A" I $ Q SS TGTVM6AVIME 
ItPOOYLRPVEO VATSOODCYKF k{ y ]s 0 S S TGTVM6AV I M E 



406 
406 



4j e 428 436 446 

Hunp561prot IgFYVVFDRARKRIGFAVSACHVHOE FRTAAVEGP f V T L 0 m| 446 
WJ5p501prot IG FYVVFDRARKR IGFAVSAC HVHD E FRTAAVEGP FY Tfi flD Ml 446 



450 • ' 46 0 470 480 

Hunp501prot IeOCGYNIPQTDE STtMTIAYVMAAlCAlFMtPtC I M V C Q tf I ' 
Hjsp501prot lEOCGYWIPOTDE STtMTIAYVMAAlCAlFMtPtC IMVCOW « 



480 
480 



Hunp501prot 
Hj£p501prot 



R C 
R C 



t R 
t R 



C L R 
C t R 



/Si 



490 
-I 



Q K D D 
0 H D D 



F A 0 0 I S t 

f[? 1o 0 I S I 



500 
-1— 



FIG. 10 



501 
501 



12/26 




■TGGATCGGAAACCCOTCGG 

(^GCb AG ^CCGCATCGA^^ 

TACTCCCTCTCAAAAGCGGGCATGACTf^ 

AAAAAGGAGGAGGATTTGATATTCACGTGGCCCGCGGTGATGCCTTTGAG( 
v * gTGGCCGCGTCCATCTGGTCAGAAAAGACAJ^TCT^ 
AGGT*GTGK3C^GGCnTGAGATCT^ 
ACITTGCCTTTCTCTCCACAGGTGTCC^ 
AGTCTAGACeC . •. .; , :. ■ , ••.-...'■''V 



FIG, 11 A 





M» - 



pCEKt & 2 

(MOW top) 



FIG. 1 IB 
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FIG. 12 
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FIG. 13A 

1 TICTCAtCrrXCACAOCITAT^ 
Spel 

107 CCCTTCywrATTC*TTATTC^^ 

2u ojuul ' iux kiacogcccaaccacxx^ io ga 
3 19 atttaogctaaactcocx^vcto 

425 CTACATCAlVIT A iXX GAC I I JUJlA CTroCACTACATCTAC^ 
53! oOtnTICACICMXXXX^TTr^^ 

6 37 CCXXATrCACCCAAAnAjOCOJ I ACOCCm^AaXHCCCAaTr^ 

743 TAeGACTCACrATAOC^ ^ X' HJ O O/ * I C TV IL OGTftCTCTICCATCOGAAA l ^^ 

. • ..; • — : v \ / — — 

■ \i- ■*•••'•" "' '• ' - •• splice donor 

349 GOGTACTCOlCavOCCAOGCAO^ 

955 COtTAACATTCTCAGrTT^^ 

splice acceptor 

1 1061 T I 'l CTJviO ^AOClTCAOg^^ 
Sail 

1167 AACICCACCTCtaCTCTACACC^^ 

. h \ 



1273 ToaxTffl^ocoACoc^^ tixi o xxxx^raxcccaxcoc^ 
1379 oc xx rio c cAoeccccxcrjc^ 

1485 COSATclTALtXTC A CCCC^^ 

1591 OGCfcCCACCCAGACnXXXXX^^ ATC OCC OA OCC CT 

l*Met Ara Gin Ala Le . 

1690 CCC TOG CTC CTC CTC TOG A7C OCC OCG OGA CTG CTG CCT OCC CAC OCC AOC CAG CAC OGC ATC COG CTG CCC CTG OCC 
6* Pro Trp Leu Leu Leu Tip Mel Oy Ala Gl y Val Leo Pro Ala His Gi y Thf Gl n Hi t Gl y lie Aig Leo Pfo Ley Arg 

1768 AOC OCC CTC OGC OCC CCC CCC CTC O0C CTG COG CTC CCC .CCC CAC ACC CAC GAA CAC OCC GAG GAG OCC OCC COG AOC 
32* Ser Gly Leo Oy GJy Ala Pro Leo G»y Leu Afg Leo Pro Acq Gfo Tftf Asp Gl u Go Pro Giu GJu Pio Oy Arg Ar{ 

1846 OCC AOC TTT CTG CAG ATC CTG CAC AAC CTG AOC OCC AAG TOG OCC CAG OCC TAC TAC CTG GAG ATC ACC CTC OCC AOC 
58* Oy Ser Phe Val Giu Met Val Asp Am Leu A/g Oy Lys Ser Oy an Gly Tyr Tyr Val Oy Met Thf Val Oy Sei 

1924 CCC COS CAC . AOS CTC AAC ATC CTG CTG GAT ACA OCC ACC ACT AAC TTT OCA CTG GOT CCT OCC CCC CAC CCC TTC CT* 
64* Pro Pio Oh Thf Leu Asn lie Leo Val Asp Thf Oy Ser Ser Asn Phe Ala Val Oy Ala Ala Pro H s Pfo Phe Let 

2002 CAT CCC TAC TAC CAG ACC CAG CTC TCC AOC ACA TAC OCG CAC CTC COG AAG OCT CTG TAX 'CTC CCC TAC ACC CAG CO 
110* Hit Arg Tyr Tyr On Arg On Leo Ser Ser Thf Tyr Arg Asp Lew Afg Lys ay Vat Tyr Val Pf o Tyr Thf Gift Ct 

2080 AAG TOG GAA COG CAG CTG OGC ACC CAC CTG CTA AOC ATC CCC CAT OCC CCC AAC CTC ACT CTG CCT OCC AAC ATT OC 
136* Lys Ttp Qu Oy Ou Leu Oy Thf. Asp Leo Val Ser tie Pro Hi Oy Pro Ash Val Thr Val Arg Ala Asn lie Al 

2158 CCC ATC ACT CAA TCA CAC AAG TTC TTC ATC AAC OCC TCC AAC TOG GAA OGC ATC CTG GOG CTG OCC TAT OCT GAG AT 
x62*Ala lie Thf Ou Sef Asp Lys Phe Pfte lie Asn Oy Set Asn Trp Ou Gly lie Leo Gly L*u Ala Tyr/Ala Glo II 

2236 CCC AGO CCT CAC CAC TCC CTG GAG CCT TTC TTT CAC TCT CTC CTA AAG CAG ACC CAC GTT CCC AAC CTC TTC TCC CI 
188* Ala Arg Pfo Asp Asp Sef Leu Giu Pfo Phe Phe Asp Ser Leu Val Lys On Thr His Val Pro Asn Leu Phe Set Lc 

2314 CAC CTT TCT OCT OCT OCC TTC CCC CTC AAC CAG TCT GAA CTC CTG OCC TCT CTC OGA OGC AOC ATC ATC ATT OCA OC 
214*0 rv Leu Cys Oy Ala Oy Phe Pro Leo Asn O n Ser O u Val Leo Ala Ser Val Oy Oy Sef Mel lie lie Oy Gl 

2392 ATC CAC CAC TOG CTG TAC ACA OGC ACT CTC TOG TAT ACA CCC ATC COG COG CAG TOG TAT TAT CAC CTC ATC ATT C 
240* Me Asp Us Sei Leu Tyr Thr Oy Sei Leu Tip Tyi Thr Pro He Arg A rg Ou Trp Tyf Tyr Ou Val He He V: 

2470 CCC CTG CAC ATC AAT OCA CAG CAT CTG AAA ATC CAC TCC AAG GAG TAC AAC TAT CAC AAC ACC ATT CTG CAC ACT O 
266*Arg Vat Oo lie Asn Oy On Asp Leu Lys Mel Asp Cys Lys Ou Tyf Asn Tyr Asp Lys Ser lie Val Atp Ser G 

2548 ACC AOC AAC CTT CCT TTG CCC AAC AAA CTC TTT CAA OCT OCA CTC AAA TCC ATC AAC OCA OCC TCC TCC ACT. CAC A . 
292* Thr Thr Asa i.eu Arg Leo Pio lys Lys Val Pne Ou Ala Ala Val Lys Ser lie Lys Ala Ala Ser Sei Thr Giu L 

2626 TTC CCT CAT OCT TTC TOG CTA OCA CAG CAC CTC CTG TCC TCC CAA OCA OGC ACC ACC OCT TOG AAC ATT TV 7 CCA C 
318* Phe Pio Asp Oy Phe Trp Leo G* y O u On Leu Va» Cys Tip On Ala Oy Thr Thr Pio T rp Asn He Pro \ 



o 
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FIG.13B 

2704 ATC TCA CTC1>C OA ATC OCT CAC CTT ACC AAC CAC TOC TTC OOC ATC AOC ATC, CTT COG CAC OA -T*C. CTC CCC CCA 
344* lie Sc« Icq Tyf Uw Mci Gfy G)w Val **t Asa Oa Scf tt»e Arg II* Thr il* L«u Pro On On Ty< Uu Affl p, 0 

27M xn^ CAA W crc cc&Aoq-nx-:CAA.<re.cAc tcttac aac irr ooc atCtTGa og tca toc acc. cce act ctt atc oca 

370 * V *' A * P Val A< * Q <* At p Aip Cy* Tyr Lyt flie At a lie Sc/ GI a Sec Scr Ttw Oy Thr Vil Mel Qy 

2e60 OCT CTT ATC ATC CAC COC TTC TAC- CTT .CTC TTT CAT CCC OOC CCA AAA CCA ATT CCC^TTT OCT CTC,ACC CCT TCC CAT 
3»<» Ala Val IK Mel Qu Qy Fn« yy, V»| Val ff>e Atp A«g Ala Arg Lys A«p He b y Ala Val Sec At a* Cys Hi 

2938 CTC CAC CAT GfO TTC AOC ACS CCA COG CTC CAA CCC CCT TTT CTC AOC TTCCNC ATC CAA CAC TCT CCC TAC ^AC ATT 
422» Val Hi Atp Qu Phe Acq TV Ala Al » Val Qu Cly p/o Ptie Vat* Thr leu Aip-IAii Cfu Asp Cyt Ci y Tyx.A*«- 1 1 e 

30U CCA CAC ACA CAT CAC TCA AOC CTC ATC ACC ATA; CCC TAT^GTC-. ATC v OCT,Q(K ATC.- JGC- CGC *CTC TIC ATC CTC -OCA •■CTC • 
448» Pfo an The Atpau^ The Uulfel The He Ala Ty Vat Mel Ala Ata Mt Cys Ala Lett fhe Mel Leu Pro leu 

3004 TCC CTC ATC CTC TCT CAC TQQ CCC -TCC 'CTC. COC TOC CTC COC CM2;-CAC.< CAT- GNT TTT OCT. CAT CAC ATO TOC CTC 
474> Cy* tea Mel Val Cys On Tip Acg Cys Leo Afg Cys leu Affl Qn Qo Kt Alp Asp Phe Ala Asp Asp He Sec Lev 

3172 CTC AAC TCA <X1ACCCCXATCOOCM>ACATACAC^^ 
500Heti Lys * * ♦ ' ......... wwwut 



3275* ACMQCACCTCACCACOCTO^ 



^TOCACAACCAAAACCCIOGC^^ 



3381 CACAACAAACAACCACICllXl^^ 



3407 ccttxaaattctccaacccaaactattctt 

h i n din ■ .■ ■ ■- ■ - -■ \ .-. ; .'• V . 

3593 ACACACCAAOCTltTrTTCO^ 

3699 AAACA i i\. i JV^AATTAAAAAAAAAAACTACATTCA C ' IA M l A TACAAA 1 U J LAA AJ U UL'I U^ AAACAOGSC^ 

360S cgatcaaagctacgaaaoocacaaacacaa 
3311 ,* * "^t v" 1 ^ 101 ^'' 1 *** 0 ^ 

4017 CCACTTAACACATCAAi'i IXJUJUCATATTAATTTCA'l I tT T C l' C TA.TCTCAACCA Ol C.A A 1 A U I CT> iCATATCAT*CQ^ACCAC 
<123 'TOCAOCmxXCTCTCOSAC^^ IO0QCTC AS S Al 1 1UUIIA, KX t 

422* CAACOt\XTAAAACSAATACCTftOCACAOCAl^ i l l Alll A ATCCTTAAAACCAT 

^"^^^flPCXMaXSAAi^^ 
4441 TCACAC^tw^HClACCMTArAOS^^ 

4547 ^ U ' UX ^ 1 **-M tAAU lULlU^Or^CAACAiXnXl IV^ TCAAOGTC MCI A iXfU^lA TO CJCi IVl ASJLIXISJUULXAJ lOJUlJ tfX 
46 *3 CAOX10C1 i^llVA^TACCTACTXXXWg^ ^ilCM ^ 
4759 CI»CTATAO0C»CTOCATCCT^^ 

4865 ° WL *-^ :1 ^' 1 ^ 1 '^'^XTTCAOCCAOCTCOCX ^ CAACC^ ICM IIO CACTOCA 



5077 TCACAAClOCrACCATCAACTCAAAATOOCAC Al 1UU.II I A TAATTTCTAOOC AtC 1 AOaCA AAAA i-llAA. 111! IVJULA O OXI I I1.C AOCOCATAAAACTCA 
5183 ACCUJ1 tU^T ACCAACTCCCATC> aX ^ K»l II i 11.1 1 H I A CACTTA CI IOk-I I IJL IIAJUULJ U^AATTATAAACTCT 



c 
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■ FIG- 13C 

sie? >ACTrCTA>JuwwAo^ t lc j i i c i a aaaatatctattataca iciui a ui i i x a a r i \.ioj iv j» i i<a aaaatgac ic iixx^ttcxxx 



5355 3CAOra i,ucouA.ii iii-u^i j u.^ imurnx. 



5S01 TCTGACIGAT 



S607 TOCXSAACCACTTAAOQCC'QC tC^TCA OUUt T ltJL ' i 1 1 1 1 IbU ICH iALlCCl J lOULTIC AAAOCAITTTOCAAAACAAACAATATO ' i 1 ! * 



5713 ATTTCTAAATrroCAOCa^T^^ 



5815 OCtAA>CAAAAAGAACAATAQAACTX3C> ICl 'ItJL A T 



^TGAOOCXACTAAOCIO^CACA^AJ^ 



S$2S C3t»a^IGA<XTCTGAA^ 
^31 AAOC1Cb(X>^ 

£137 CAT1TAO HOO, IXJltiAAAOGAAAACTN 11 lU- T A TOCt^^TCTACTOrTAgT W JC1 syiAAO CA l HI A OCtaXLKOkATOSAAAAAAAAATCAA^^ 



$243 
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€455 

6S€1 

£S€7 

6773 

€879 

6985 

7091 
7A97 
7303 

7409 
7515 

7€2X 
7727 
7833. 
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CTTCTACTTOCCAO0C A I C10A HX OJL'I O JC XJUU I VAJ L J 1OCTTCAQCCTOCAAOCT0CCACT00CA CIO ICL I I ItXlA ATAAAATCAOCAAATTOCAl 



CX2ATTGTCTGAGTA0GTGTCA T'lXZ TA 



ATTOOGAAGACAATAQCfrOOCA 1 VX'l tXJ OC A TOOQCTOOC 



TA^XJU^TAroooCAOCazocxiL'ii; raflmcmcAi TAJ UTrrrTrryYTx: nyn^ tMlll WW*? ?M yc 
TCAiX^>CACTnXX>o a XX XT ^^ 1QX1 1 M IUX ' 1 AOCI 1 IL ILU-CA OCITOO OajUUli l^OUUOlU AAiXTCTAAJaOCXXPCy 
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FIG. 13D 
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FIG. 13E 
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ctgttgggctcgcggttgaggacaaactcttggcggtctttccaot 
ccgtcggcctccgaacggtactccgccaccgagggacctgagcgagtccgcatcgacx:ggat 
cggaaaacctctcg actgttggggtgagtactccctctca aaagcgggcatgacttctgcgct 
A AGATTGTCAGTTTCCAA aaacgagg aggatttg ATATTCACCTGGCCCGCGGTG atgccttt 
\ GAGGGTGGCCGCGTCCATCTGGTCAGAAAAGACAATCTnTrGTTGTCAAGCTTGA 
. . C^GGCTrGAGATGTGGCCATACACTTiGAGTGACAATGACATC 
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A. AB(x-40) production in 293T cells co-transfected 
with APP and B secretase 
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P-SECRETASE ENZYME COMPOSITIONS AND METHODS 

Field of the Invention 

The inveritiori rel^ forms of p-sedretase, an 

enzyme that cleaves p-atriyfeid precursor protein (APP) at one of the two cleavage sifes 
necessary to produce p-^yibid jp^tidb (Ap^ The invention also relates to inhibitors of this 
fcikyihe, which are considered 6ati&dates for therapeutics in the treatment of amyloidogenic 
diseased such as Alzheimer^ disease. Furfeeir aspects of the prtsent invention include 
screening method^, assays, anil kits for discovering such therapeutic inhibitors, as well as 
di^ostit ftfethods for detenmimng whetK^lah individual carries a mutant form of the^ 
enzyme. r -' ; .. . ^ 

Background of the Invention 

Alzheimer's disease is characterized by the presence of numerous amyloid plaques 
and neurofibrillatory tangles present in the brain, particularly in those regions of the brain 
involved in memory and cognition, p-amyloid peptide (Ap) is a 39-43 amino acid peptide 
that is major component of amyloid plaques and is produced by cleavage of a large protein 
known as the amyloid precursor protein (APP) ait a specific site(s) Within the N-terminal 
region of the protein. Normal processing of APP involves cleavage of the protein at point 
16-17 amino acids C-terminal to the N-terminus of the p-AP region, releasing a secreted 
ectodomain, a-sAPP, thus precluding production of p-AP. Cleavage by p-^retase enzyme 
of APP between Met * 71 and Asp 672 and subsequent processing at the C-terminal end .of APP 
produces Ap peptide, which is highly implicated in the etiology of Alzheimer^ pathology 
(Seubert, et a/., in Pharmacological Treatment of Alzheimer^ dise^e, Wiley-U 
345-366, 1997; Zhao, J., et al. J. Biol. Chem. 271: 31407-31411, 1996). 

It is not clear whether p-secretase enzyme levels and/or activity is inherently higher 
than normal in Alzheimer's patients; however, it is clear that its cleavage product, AP 
peptide, is abnormally concentrated in amyloid plaques present in their brains: Therefore, it 
would be desirable to isolate, purify and characterize the enzyme responsible for the 
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a^ofte disease. In parted , • ' j S,er "" s " ,dolhe "l»««^»n»»KlingU,e 

15 invention ako - ^ ^^:*?*« determination. The 

Summary of the Invention 

' C.?w \. W l>^0tt ' ,, a re P««»"<ive P-seoetase assay IheMBP- 

thereof, may be at leas, 1 0,000-fold, preferably at least 20 000 fold W ' 
excess of 200 000 foW k ». ^.000-fold and, more preferably in 

p.lvpep„de h,^, Ma> ^ d sequence SEQ H>N0- 70 ,63-452. ~ < 
P-nHed^ei.^^^^,.^ ^ NO. 70 [63-452]. The 



to the proenzyme refe^^^ 2 [ 1 -5Q1], such as forms having amino 

. ( a<nd sequences SEQ ID NO: 7ft [63-4521, SEQ ID Np: 6? [63-501], SEQ ID NO: 67 [58- 
; 501], SEQ ID NO: 68 [58-452], SEQ ID NO: 58 [46-452]. More generally, it has been found 
that parUc^l^Iy useful fpnns qf^wy^^p^mls^y with regard to the ciystallization 
5 ; studies described herein, are characterized by an N-terminus at position 46 with respect to 
SEQ IE) NO: 2 apd a C-j£nriinus between positions 452. and 470 wi A ; respect to SEQ ID NO: 
. « 2. These fonm aie considered to be cloved inthe transme^^ domain. 

Another p^cuiarly usefd is SEQ ip NO: 43 [46-501]. More 

generall^^ 

10 corresponding tp a residue sheeted from the gipup cpnsisting pf residues 46, 58 and 63 with 
respect to SEQ ID NO: 2 and a C-terminus selected from a residue between positions 452 arid 
— 1 w ^ respect to §EQ ID NO: 2 or a C-tcrminus between residue positions 452 and 470 
with respect to SEQ ID NO: 2. 

This invention is further directed to a CTystalline protein com from a 

15 purified p-secretase protein, as described above. According to one embodiment, the purified 
protein is characterized by an ability to bind to the p-secretase inhibitor substrate P10-P4*sta 
D->V which is at least equal to an ability exhibited by a protein having the amino acid 
s^uence SEQ ID NO: 71 [46-419], when the proteins are tested for binding to said substrate 
under the same conditions. According to another embodiment, the purified protein forming 

20 the crystallization composition is characterized by a binding affinity for the p-secretase 

inhibitor substrate SEQ ID NO: .12 (P10-P4'sta D-:>V) which is at least 1/JOO of an affinity 
exhibited by a protein having the amino acid sequence SEQ ID NO: 43 [46-501], when said 
proteins are tested for binding to said substrate under the same conditions. Proteins forming 
the crystalline composition may be glycosylated or deglycosylated. 

25 The crystalline protein cpmposiUonof the invention may further comprise a p- 

secretase substrate selected from the group consisting of MBP-C125wt, MBP-C125sw, APP, 
APPsw, and p-secretase-cleavable fragments thereof or a P-secretase inhibitor molecule, 
examples of which arc provided herein, particuMy exemplified by peptide-derived inhibitors 
such as SEQ ID NO: 78, SEQ ID NO: 72, SEQ ID NO: 81, and derivatives thereof. Generally 

30 useful inhibitors in this regard will have a IQ of no more than about 50fiM to 0.5 mM. 

Another aspect of the invention is directed to an isolated protein, comprising a 
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polypeptide that (i) is fewer than about 450 amino acid residues in length, (ii) includes an 
amino acid sequence that is at least 90% identical^ SEQ It) NO: 75 [63-423) including 
conservative substitutions thereof, and (iii) exhibits p-secretase activity; as evidenced by 
'■" ability to cleave a substrate selected from the group consisting of mc 695 amino acid 
5 isotype of beta amyloid precursor protein 0App) between amirio^cids 596 and 597 
^ thereof, MBi>-C125wt ana ^P-C125sw: Peptides which Ht melie criteria include, but 
are not limited to a polypeptide which includes of H^^ 

423]. The amino acid sequence may beSEQID NO: 58 [46-452] dr f aheast'95% thereto, 
and may also incluo^ conscrvaave substituiions wimin such sequenced. 

10 Accoiding to a further embbdiihe^ 

compositions, such as those bribed above, in combination with a ^secretase substrate, 
suchasMBP-Cl25wt, MBP-C125sw, APP, APPsw, and p^secret^leavaljle fragment 
thereof or a p-sccrctase inhibitor moiecule/ Additional p^secretase-^Ie^v^bie fragments 
useful in this regard are described in the specification hereof. Particularly useful 

15 inhibitors include peptides derived from or including SEQ ID NO: 78, SEQ ID NO: 81 
and SEQ ID NO: 72. Generally, such inhibitors will have KjS Of less than about 1 uM. 
Such inhibitors may be labeled with a detectable reporter molecule. Such labeled 
molecules are particularly useful, for example, in ligahd binding assays; 

In accordance with a further aspect, the invention includes protein compositions, 

20 such as those described above, expressed by a heterologous cell. Ih accordance with a 
further embodiment, such cells may also co-express a p-secretase substrate or inhibitor 
protein or peptide. One of both of the expressed niolecules rtiay be heterologous to the 
• • cell. ' V-y 

In a related embodiment, the invention includes antibodies malt bind specifically 
to a P-secretase protein comprising a polypeptide that includes an amino acid sequence 
that is at least 90% identical to SEQ ID NO: 75 [63-423] including conservative 
substitutions thereof, but which lacks significant immundreactivity with a protein having 
a sequence selected from the group consisting of SEQ ID NO: 2 [1-501] and SEQ ID 
NO: 43 [46-50 1 ]. The antibody may be reactive with a protein selected from the group 
30 consisting of SEQ ID NO: 67 [58-501 ], SEQ ID NO: 69 [63-501 ], SEQ ID NO: 58 [46- 
452), SEQ ID NO: 68 [58-452] and SEQ ID NO: 70 [63-452]. 

In a further aspect, ihe invention provides isolated nucleic acids comprising a 
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sequence of nucleotides that encodes a p-is^tase^eia^ to 
a protein selected from the group consisting of SEQ ID NO: 43 [46-501]; SEQ ID NO: 
58 [46-452] , SEQ ID NO: 67 (58-5di]/SEQ lb NOr 68 I58^- SEQ ID NO: 69 [63- 
501], SEQ H> NO: 70 [63-452], SEQ It) NO: 75 [63-423]; ^d SEQ ID NO: 71 [46-419], 
5 or a complementary sequence of any of such nucleotides, and s^cifically excluding a 
nucleic acid encoding a protein having the sequence 

Additionally, the invention includes an exp 
isolated nucleic acids operabjy linked to the nucleic add with rcgul^tbiy sequences 
effective for expression of the nucleic ac&in a &^ 
10 expression. The invention also includes a heterologous cfell ti^s^ted'wiiK such an 
expression vector which expresses a biolbpdlty^ The^ell can be a 

bacterial cell or a euka^ 

also provides a method of producing a recohibinant {teiOTetase ehzym^ comprising 
culturing a cell of the invention under conditions to proitibte growth of £riKfeell and 

1 5 subjecting an extract or cultured medium from said cell to an affinity matrix containing a 
p-secretase inhibitor molecule. The matrix may contain an antibody characterised by an 
ability to bind p-secretase, such as an antibody of the invention. 

Also provided is a heterologous cell, comprising (i)a nucleic abid molecule 
encoding an active B-secretase protein of the present invention or a nucleic acid molecule 

20 encoding the active p-secretase 

(ii) a nucleic acid molecule encoding a p-sccrfetase substrate molecule selected from the 
group consisting of MBP-C125wt, MBP-C125sw, APPwt, APPsw, and fcsecretase 
cleavable fragments thereof; arid (iii) operatively linked to (i) and (ii), a regulatory 
sequence effective for expression of said nucleic acid molecules in said cell. The nucleic 

25 acid encoding the p-secreta^e protein may be heterologous t6 the cell, and the nucleic 
acid encoding the p-secretase may be heterologous to the cell. 

The invention is alio directed to a method of screening for Compounds that inhibit 
Ap production, comprising contacting a p-secretase polypeptide of the invention with (i) 
a test compound and (ii) a p-secrbtase substrate, and selecting the test compound as 

30 capable of inhibiting Ap production if the p-sccretase polypeptide exhibits less P- 

secretase activity in the presence of the test compound than in the absence of the test 
compound. Such an assay may be cell-based, with one or both of the enzyme and the 
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substrate produced by the cell, such as the co-expression , cell referred to above. Kits 
embodying such screening methods also form a part of the invention. 

P-secretase inhibitor compounds selected according to the methods described 
above may be selrct^ for example, from a phage display selection system ("library"), 
such as are known in the art. Such libraries may be /"biased" for the sequence peptide 
SEQID NO: 97 [P10-P4p-^V]. Other inhibitors include, or may be derived from 
peptide injhibitors herein identified, such as inhibitors SEQ ID NO: 78, SEQ ID NO: 72, 
, , SEQ ID NO: 78 and SEQ ID NO: 81. 

Xhe ^secretase jwlypeptide may ha ve a sequence se 
consisting p^SJEQ © Na ID NO: 58 [46-452J. The j^secretase 

polypeptide and die substrate may te produced by a cell of the invention, and the {$- 
s^cretase substrate (n?y J>e selected from f the group consisting of MBP-C125wt, MBP- 
C125sw, APP, APPsw, and |f-seCTetase-cleavable fragments thereof, such as those 
fragments discussed herein. 

The invention also provides; a method of screening for compounds that inhibit Ap 
production, comprising measuring binding of a purified P-secretase polypeptide of the 
invention with a P-secretase inhibitor compound in the presence of a test compound, and 
selecting the test compound as p-secretase acti ve-site binding compound, if binding of 
the inhibitor in the presence of said test compound is less than binding pf the inhibitor in 
the absence pf said test compound. The inhibitor compound may be labelled with a 
detectable marker, may be an inhibitor as discussed herein, and may have a Kj with 
respect to P-secretase of less than about 50 |aM. 

The invention further provides a screening kit, comprising an isolated P-secretase 
protesin of the present invention, a cleavable P-secretase substrate selected from the group 
consisting pfMBP-C125y^ MBP^ and p-secretase cleavable 

fragments thereof, and means for detecting cleavage of said substrate by P-secretase. 
The p-secretase protein may be present in a heterologous cell and the P-secretase- 
cleavable fragment may be as discussed herein. 

In a yet further aspect, the invention provides the use of a compound effective to 
inhibit a p-secretase enzyme pf the invention in the manufacture of a medicament for 
treating a patient afflicted with or having a predilection for Alzheimer's 
disease, or other cerebrovascular amyloidosis wherein the compound has a K t of less than 
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50}dVl,iEj a MBP-C125sw assay. 

Accor4ing to this aspect, the enzymatic hydrolysis of APP to A|J i$ blocked by 
administering to the patient a pharmaceutically effective dose of a compound effective to 
inhibit one or more of the various forms of the enzyme described herein. The therapeutic 
5 compound may bederived from a peptide selected from the group consisting oSf SEQ ID 
NO: 72, SEQ ID NO: 78, SEQ ID NO: 81 andSEQID NO; 97. Such derivation may be 
. effected by the various phage selection systems described herein, in conjunction with the 
screening methods of the invention, or other such methods. Alternatively, or in addition, 
derivation may be achieved via rational chemistry approaches, including molecular 

10 modelling, known in the medicinal chemistry art. Also provided is an in vitro method of 
inhibiting enzymatic proteolysis of APP to Ap in a tissue, comprising contacting said 
tissue with a compound effective to inhibit the enzymatic activity of a P-secretase protein: 
of the present invention, wherein the compound has a Kj of less than 1-50 jiM in a MBP- 
C125sw assay, and a therapeutic drug composition for the treatment of Alzheimer's 

1 5 disease or other cerebrovascular amyloidosis characterised by deposition of AP peptide, 
wherein the active compound in said drug is selected for its ability to inhibit the 
enzymatic activity of a P-secretase protein of the present invention. The therapeutic drug 
may be derived from a peptide selected from the group consisting of SEQ ID NO: 72, 
SEQ ID NO: 78, SEQ ID NO: 81 and SEQ ID NO: 97, and may also include a 

20 pharmaceutically effective excipient. 

According to yet another related aspect, the invention includes a method of 
diagnosing the presence of or a predilection for Alzheimer's disease in a patient, 
comprising detecting the expression level of a gene comprising a nucleic acid encoding a 
segment of a P-secretase enzyme lacking the signal sequence (amino acid residues 1-21 

25 with respect to SEQ ID NO:2) and lacking the putative pro region (amino acid residues 
22-45 with respect to SEQ ID NO:2) in a cell sample from said patient, and diagnosing 
the patient as having or having a predilection for Alzheimer's disease, if said expression^ 
level is significantly greater than a pre-determined control expression level. Detectable 
nucleic acids, and primers useful in such detection, are described in detail herein. The 

30 diagnostic method may be carried out in a whole cell assay and/or on a nucleic acid 
derived from a cell sample of said patient. 
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The invention will be described in more detail in the follbWiii^itetiiiled 
description of the invention raid in conjunction with the accompanying drawings. 

Brief Description of the Figures ^ 
5 FIG. 1 A shows die sequence of a polynucleotide (SE(J ID NO: l ) which encodes 

human p-secietase translation product shown in ^IG! 2A. • 

PIG. IB shows the polynucleotide of FIG. lA^ inciuding putativel5 , -and 3- 
untranslated regions (SEQ It) NO: 44). - 
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FIG. 2 A shows the amino acid sequence (SEQ ID NO: 2) of the predicted 
translation product of the open reading frame of the polynucleotide sequence shown in 
FIGS. 1A and IB. 

FIG. 2B shows the amino acid sequence of an active fragment of human p- 
secretase (SEQ ID NO: 43) [46-501 ]. 

FIG. 3 A shows the translation product that encodes an active fragment of human 
P-secretase, 4S2sf op, (ariiiho acids 1-452 with reference to SEQ ID NO: 2; SEQ ID NO: , 
59) including a FLAG-epitbpe tajg (underlined; SEQ ID NO: 45) at the C-terminus. 

FIG. 3B shows the amino acid sequence of a fragment of human p-secrctase 
(amino acids 46^52 (SEQ ID NO: 58) witii reference to SEQ ED NO: 2; including a 
FLAG-epitope tag (uhderiined; SEQ BC) NO: 45) at the C-terminus. 

FIG. 4 shows an elation profile of recombinant p-secretase eluted from a gel 
filtration column. 

FIG. 5 shows the full fength amino acid sequence of P-secretase 1-501 (SEQ ID 
NO: 2), including the ORF which encodes it (SEQ ID NO: 1 ), with certain features 
indicated, such as "active-D" sites indicating the aspartic acid active catalytic sites, a 
transmembrane region commencing at position 453, as well as leader ("Signal") sequence 
(residues 1-21; SEQ ID NO: 46) and putative pro region (residues 22-45; SEQ ID NO: 
47) and where the polynucleotide region corresponding the proenzyme region 
corresponding to amino acids 46-501 (SEQ ID NO: 43) (ht 135-1503) is shbw^i as SEQ 
ID NO: 44 and contains an internal peptide region (SEQ ID NO: 56) and a 
transmembrane region (SEQ ED NO: 62). 

FIGS. 6A and 6B show images of silver-stained SDS-PAGE gels on which 
purified P-sepretase-containing fractions were run under reducing (6A) and non-reducing 
(6B) conditions. 

FIG. 7 shows a silver-stained SDS-PAGE of p-secretase purified from 
heterologous 293T cells expressing the recombinant enzyme. 

FIG. 8 shows a sil ver-siained SDS-PAGE of p-secretase purified frdm 
heterologous Cos A2 cells expressing the recombinant enzyme. 

FIG. 9 shows a scheme in which primers derived from the polynucleotide (SEQ 
ID NO. 76 encoding N-tcrminus of purified naturally occurring P-secrctase (SEQ ID NO. 
77) were used to PCR-clone additional portions of the molecule, such as fragment SEQ 
ID NO. 79 encoding by nucleic acid SEQ ID NO. 98, as illustrated. 
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^ preparing vector pCR 
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(ransfected will, B-galactosidasc alone and cells frphef^, • •«.,» 
oc , anu cells transfected with B-secretase alone, and lane d 
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MGS. 16A and 16B show Western „r ,, 

vvestem blots of cell supernaiants tested for presence or 

increase m soluble APP (sAPP), 

FKJS. I7A and 1 7B show Western hl«stcv,r i . 

P v western Wots of a-clcaved AP]>* substrate in co-expression 
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FIG. 18 shows AB Cx-40) production in 2 93T ee.,s eot^sfected with APP and P - 
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F,G - 1 9A s '« ow s a schematic of an APP «:„iw,~, r . • 

^ (SEQn>NO: ^Swedish APP se^uenc* < S1 ^ NG . |(M , . , " ' ' 

'O.-l sr»ws aS chematicofpohCK751 vector. : 
BrtefDe S cripH„ llo flheSe,« ra « s 

SEQIDNO: 1 is a nucleic aciu 

\ designed from regions of SEQ TD NO ; 2 

S!n r 46 >s "" """"" lrader of n-22j: 

SEQ D NO: 47 is te ^ ^ ^ ^ fe 

SEQ ID NO: 48 is the sequence ofthe clone-pCEK C1:27(FIG 1 13A-6) 
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^ ^.D NO* 5 2 Md 5J A^^^-^^^ 

used in the prcscni invention; , . ; "**ys 

SEQ ID NO: 55 is amino acids 40-69 of SEQ lb NO 2 

■ ■ ■ S EQlDNO:S8js^^ ' [ '' 'Y , 5: . ' 

SEQ ID NO: 59 is P-sccretase [1-452]'. ' ' ' ^ V ... 

SEQ ID NO: 60 is p-secrctase [1-420]. 

SEQIDNOr^lisEVMfMroxycthylenejAEF: • , / . 

SEQ ID NO: 62 is the ammo acid sequence of th^i™ , - : , - 
<err,-i >*„ i H u \»ce ol Int. transmembrane domain of tt- 

secrctase shown in (FIG. 5). 

SEQIDNO:63isP26-l»4'ofAPPwt ■ 
SEQ ID NO: 64 is P26-P1' ol APPwt. 

SEQ ID NO: 65 is mouse P-secrctase (PIG. 10, lower sequence) 

SEQ ID NO: 66 is P-secretase [22-501 ). ' 

SEQ ID NO: 67 is p-secrelase [58-501 J. 

SEQ ID NO: 68 is P-secrctasc [58-452 J.; - 

SEQ ID NO: 69 is P-sccrclasc [63-501 J. ^ ; v 

SEQ ID NO: 70 is p-secretasc [63-452). 
SEQ ID NO: 71 is p-sccretasc [46-419]. 
SEQ ID NO: 72 is P10-P4 staD-> V. ; 
SEQ ID NO: 73 is P4-P4: s taD->V 

SEQlDNO:74isp-sccrctase[22-452]. ; 
SEQ ID NO: 75 is p-sccrclase [63-423]. 



secret 9 ^ ^' ?<? " ""'^ * ' ° f ^curing P- 

sccrcas!^ ^ ^ ^ " " ^ * ^ N " ,Cn " inUS of na ' u -»^--ng P J 

5 SEQ ID NO: 78 is a P3-P4'XD->V (VMXVAFP „k • v • u j . 

statine) ^ X ma V AEF, where X is hydroxyethlehe of 

SEQ ID NO: 79 is a peptide fragment of naturally occuri,g^un„ gft ^ ia , e 

SEQIDNO^OisanucleotideinsertinvectorpCFusedherein. 
SEQ ID NO; 8 1 is P4-P4'XD-> V fEVMYV a en u v . , 
10 statine). (tVMXVAEF, where X is hydroxyethlene or 

SEQIDNO: 82 is APP fragment SEVKMDAEF- (PS-P4 'wt) 
SEQ ID NO: 83 is APP fragment SEVNLDAEF (P5-P4'sw) 
SEQ ID NO: 84 is APP fragment SEVKLDAEF. 

SEQ ID NO: 85 is APP fragment SEVKFDAEF. ^ rf ^ 

15 SEQ ID NO: 86 is APP fragment SEVNFDAEF, v : 

SEQ ID NO: 87 is APP fragment SEVKMAAEF. 

SEQ ID NO: 88 is APP fragment SEVNLAAEF. v Vr , ^; 

SEQ ID NO: 89 is APP fragment SEVKLAAEF. 

SEQ ID NO: 90 is APP fragment SEVKMLAEF. 
20 SEQIDNO: 91 is APP fragment SEVNLLAEF. 

SEQ ID NO: 92 is APP fragment SEVKLLAEF. 
SEQ ID NO: 93 is APP fragment SEVKFAAEF. 

SEQ ID NO: 94 is APP fragment SEVNFAAEF. 
SEQ id NO: 95 is APP fragment SEVKFLAEF. 

SEQ ID NO: 96 is APP fragment SEVNFLAEF. 

SEQ ID NO:97isAPP-derived fragment P,0-P4'(D->V): KTEEISEVNLVAEF 
J>EQ ID NO: 98 is a nucleic acid fragment (FIG.9). 
.: . SEQ n> NO: 99 is the N terminal peptide sequence of p-secretase isolated from 
human brain, recombinant 293T cells and recombinant Cos A2 cells (Table 3) 

SEQIDNO: 100 is the N terminal peptide sequence of a form of P-secretase 
isolated from recombinant 293T cells. 

SEQIDNO: 10. is the N terminal peptide sequence of a forth of P-secretase 
isolated from recombinant 293T cells. 

SEQIDNO: 102 is the N terminal peptide sequence of a form of P-secretase 
isolated from recombinant Cos A2 cells. 

SEQ ID NO: 103 is the P-secretase c.cavage sites in the wild-type APP sequence. 
SEQ ID NO: 104 is the p-secretase cleavage sites i„ the Swedish APP sequence. 
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( Deb,lled °«crtption of the Invention 

1. . -Definitions •. -. ~ ■■■ 

Unless otherwise indicated, all terms used herein have the same meaning as they would, 
to pneskilled in the art of the present invention. Practitioners are particularly directed to 
Sambrook, el at (1989) Molecular Cloning: A Laboratory Manual (Second Edition);' Coid 
5 3pnng Harbor Press, PlainWew,N^ 

Molecular Biology, Jolm Wilcy.& Sons, New Yd^ 

standard methods known i« the art of molecular biology, particularly as it relates to the cloning 
protocols described herein. It is understood that this invention is not limited to the particular 
methodology, protocols, and reagents described, as these may be varied to produce the same 

10 result. ^ .-..v ■. - .i \y>-. 

The terms "polynucleotide 1 - and "nucleic acid" are used ihteVcharigeably herein and refer 
to a polymeric molecule having a backbone that supports bases capable of hydrogen bonding to 
typical polynucleotides, where the polymer backbone presents the bascs in a manner to permit 
such hydrogen bonding in a sequence specific fashion between the polymeric ! molecule and a 

1 5 typical polynucleotide {e.g., single-stranded DNA). Such bases are typically mosihe, adenosine, 
guanosinc, cytosinc, uracil and thymidine. Polymeric molecules iriciud6 double and single 
stranded RNA and DNA, and backbone modifications thereof, for example, methyl phosphonate 
linkages 

The term "vector" refers to a polynucleotide having a nucleotide sequence that can 
20 assimilate new nucleic acids, and propagate those new sequences in an appropriate liosL 
Vectors include, but are not limited to recombinant plasmids arid viruses, the vector {e.g., 
plasmid or recombinant vims) comprising the nucleic acid of the mvciUion can be in a carrier, 
for example, a plasmid complexcd to protein, a plasmid complexed with lipid I based nucleic 
acid transduction systems, or other hon-viral carrier systems. 
25 The term "polypeptide" as used herein refers to a compound made up of a single chain 

of amino acid residues linked by peptide bonds: The term "rirbtein" may be synonymous with 
the term "polypeptide" or may refer to a complex of two or more polypeptides. ; 

The term "modified", when referring to a polypeptide of the invention, means a 
polypeptide which is modified either by natural processes, such as processing or other post- 
30 translational modifications, or by chemical modification techniques which are Well known in 
the art. Among the numerous known modifications which may be present include, but arc not 
limited to, acctylation, aeylation, amidation, ADP-ribosylalion, glycbsylalion! GI>1 anchor 



Torsion, cova.c,, a<tacrur,cn. of a lipid or lipid derivative. me.hyla.ion, myns.lya.ion 
pcgylation, predion, phosphorylation, ubiqu.ina.ion, or any si.nilar process 
lT.e .em, >sec re .as c ; is defined in Se^ 

The.erm "bioJogica.Iyac.ive" used in conjunct with the term P-secretase refers .o 
protein (APP) to produce p-amyloid pepfidc (A|^: t 

* - polypeptide whic^n^rnino acid seq Se^e which is .he same Wpart ofb^t aH of the 
- «acidse^ In me i,^ ofthe present " " 

Ib "; ,Ch8,h ^er, according io a discovery of Che invention, .he naturally 

oc^ 

N^olt^rthft^^ 10 4 ^', 22 ^! ^..^P 1 ^)» 58-501 (SiKJ ID NO:^67) or 63-501 (SEQ ID 
452. The nun.ber.ng system use d .hroughou, is based on 0* numbering of the seance SEQ ID NO 2 

An "active fragment" is a P-sccre«asc fragn.cn. .ha. retains a. leas, one of the 
funcons or ac.ivi.ies of P-*ccrctasc, including bu, no, limited to the P -secrctase enzyme 

Pi0-P4 s t aD->V( S EQIDNO: 72). FragrnenU cc^ 
20 fragment which retains the ability .o cleave P-amyloid precursor protein to produce P - 
, amyl OI d peptide. Such a fragment p re lerably includes at least 350, and more preferably a, 
•east 400, contiguous amino acids or conservative substitutions thereof of p-secretase, as 
desenbed here.n. More preferably, U,c fragment includes active aspartyl acid residues in the 
^ctura. proximities identified and defined ^by the primary polypeptide structure shown as . 
S ?Q ID NO: 2 and also denoted as "Active>D"sitcs herein, 

K A > nS *™ tiV ^ 
bya„ aminpac ^ in(heMmcclMs ^ 

ammo ac,d sidechain properties and high substitution frequencies in homologous proteins 
^d,„ nature^ 

BLOSUM ma.rix). Six genera, classes of amino acid sidechain, ca.egonzed as described 
above ^mclude: Class I (Cys); Class II (Ser, Thr, Pro, A.a, G.y); Class III (Asn. Asp. Gin. 
Clu); Class IV. („i s , Arg , Lys); . CJass v (Ilc ^ ^ ^ ^ ^ ^ ^ 
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For example, substitution of an Asp for another class III r esidue such as /£sn, Gin, or Glu, is 
considered to be a conservative substitution. 

"Optimal alignment" is defined as an alignment giving the highest percent identity 
score. Such alignment can be performed using a variety ; of commercially available sequence 
5 analysis programs, such as the local aligninent program LALIGN usinga ktup of 1, default 
parameters and the default PAM. A preferred alignment is the painyise alignment using the 
CLUSTAL-W program in Mac Vector, operated! with defaultparameters, including ah open 
gap penalty of 1 0.0, an extended gap penalty of 0. 1 , and a BLOSUM30 similarity matrix 
: "Percent sequence identity/' with respect to two amino acid or polynucleotide 

10 ■ sequences, refers to the percentage of residues that are identical in the two sequences when 
the sequences are optimally aligned. Thus, 80% amino acid sequence identity means that 80* 
of the amino aadi in two or more optimally aligned polypeptide sequences are identical. If 
gap needs to be inserted into a first sequence. to optimally align it with a. second sequence, th 
percent identity is calculated using only the residues that are paired with a corresponding 
15 amino acid residue (i.e., the calculation does not consider residues in the second sequences 
that are in the "gap" of the first sequence. 

A first polypeptide region is said to "correspond" to a second polypeptide region wh 
the regions are essentially co-extensive when the sequences containing the regions are align 
using a sequence alignment program, as above. Corresponding polypeptide regions typicalb 
20 contain a similar, if hot identical, number of residues. It will be understood, however, that 
corresponding regions may contain insertions or deletions of residues with respect to one 
another, as well as some differences in their sequences. 

A first polynucleotide region is said to "correspond" to a second polynucleotide regi 
when the regions are essentially co-extensive when the sequences containing the regions an 
25 aligned using a sequence alignment program^ as above. Corresponding polynucleotide regie 
typically contain a similar, if not identical, number of residues. It will be understood, 
however, that corresponding regions may contain insertions or deletions of bases with respt 
to one another, as well as some differences in theirsequences. 

The term "sequence identity" means nucleic acid or amino acid sequence identity in 
30 two or more aligned sequences, aligned as defined above. 

"Sequence similarity" between two polypeptides is determined by comparing the 
amino acid sequence and its conserved amino acid substitutes of one polypeptide to the 
sequence of a second polypeptide. Thus, 80% protein sequence similarity means that 80% 
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the amino acid residues in two or more aligned protein sequences are conserved amino acid 
residues, i.e. are conservative substitutions, 

"Hybridization*' includes any process by which a strand of a nucleic acid joins with a 
complementary acid strand through b^e pairings strictly speaking, the term 

5 refers to the ability of the complement of the target sequence to bind to the test sequence, or 
r vice-versa. ■ • .• : " " - •' 

"Hybridization conditions" are based in pail on the meldng temperature (Tm) of the 
nucleic acid binding complex or probe and are typically classi fied by degree of "stringency" 
? of the conditions under which hybridization is measured. The specific conditions that define 
10 various degrees of stringency (i.e., high, medium, low) depend on the nature of the 

polynucleotidfcto which hybridization is desired^ particularly its percent GC content, and can 
be determined empirically according to methods known in the art. Functionally v maximum 
> stringency conditions may be used to identify nucleic acid sequences having strict identity or 
near-strict identity with the hybridization probe; while high stringency conditions are used to 
15 " identify nucleic acid sequences having about 80% or more sequence identity with the probe. 

The term "gene" as used herein means the segment of DNA involved in producing a 
polypeptide chain; it may include regions preceding and following the coding region, e.g. 5* 
untranslated (5* UTR) or "leader" sequences and 3 1 UTR or "trailer" sequences, as well as 
intervening sequences (introns) between individual coding segments (expns). 
20 The term "isolated" means that the material is removed frorn its original environment 

(e g., the natural environment if it is naturally occurring). For example, a naturally occurring 
polynucleotide or polypeptide present in a living animal is not isolated, but the same 
polynucleotide or polypeptide* separated from some or all of the coexisting materials in the 
natural system, is isolated; Such isolated polynucleotides may be part of a vector and/or such 
25 polynucleotides or polypeptides may be pari of a composition, such as a recombinantly 

produced cell (heterologous cell) expressing the polypeptide, and still be isolated in that such 
vector or composition is not part of its natural environment: 

An "isolated jx>ly nucleotide having a sequence which encodes p-secretase" is a 
polynucleotide that contains the coding sequence of p-secretase, or an active fragment 
30 thereof, (i) alone, (ii) in combination with additional coding sequences, such as fusion 

protein or signal peptide, in which the (5-secretase coding sequence is the dominant coding 
sequence, (iii) in combination with non-coding sequences, such as introns and control 
elements, such as promoter and terminator elements or 5' and/or 3* untranslated regions, 
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effective for expression of the coding sequence in a suitable host, and/or (iv> in a vector or 
host environment in which the p-secretase coding sequence is a heterologous, gene, 

The terms "heterologous DNA," "heterologous RNA" "heterologous nucleic acid/' 
"heterologous gene/'and "heterologous polynucleotide" refer to nucleotides that are not 
endogenous to the cell or part of the genome in which they are present; generally such 
nucleotides have been added to the cell, by transfection, microinjection, electroporation, or 
the like; Such nucleotides generally include at. least one coding sequence, but this coding 
sequence need not be expressed. 
- '.v- The term "heterologous ceU"refers to a recombinant^ produced^ 
least ofie heterologous DNA molecule. t 

A "recombinant protein" is a protein isolated, purified, or identified by virtue of 
expression in a heterologous cell, said cell having been transduced or transfected v either 
transiently or stably, with a recombinant expression vector engineered to drive expression of 
the protein in the host cell. ^ 

The term "expression" means that a protein is produced by a cell; usually as a result c 
transfection of the cell with a heterologous nucleic acid. 

"Co-expression" is a process by which two or more proteins or RNA species of 
interest are expressed in a single cell. Co-expression of the two or more proteins is typically 
achieved by transfection of the cell with one or more recombinant expression vectors(s) that 
carry coding sequences for the proteins. In the context of the present invention, for example 
a cell can be said to M co-express" two proteins, if one or both of the proteins is heterologous 
to the cell. 

The terra "expression vector" refers to vectors that have the ability to incorporate and 
express heterologous DNA fragments in a foreign cell. Many prokaryotic and eukaryotic 
expression vectors are commercially available. Selection of appropriate expression vectors 
within the knowledge of those having skill in the art. 

The terms "purified" or "substantially purified" refer to molecules, either 
polynucleotides or polypeptides, that are removed from their natural environment, isolated o 
separated, and are at least 90% and more preferably at least 95-99% free from other 
components with which they are naturally associated. The foregoing notwithstanding, such 
descriptor does not preclude the presence in the same sample of splice- or other protein 
variants (glycosylation variants) in the same, otherwise homogeneous, sample. 
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A protein or polypeptide is generally considered to be "purified to/appmfcrit 
homogeneity" if a sample containing it shows a single protein band on a silver-stained 
pplyaciylamide ielectrophoretic gel. 

The term "crystallized protein^ means a protein that has corprecipitated out of 
5 solution in pure crystals consisting only oif the crystal, but possibly including other 
components that are tightly bound to the protein. ; : ; ; 

A "variant - polynucleotide sequence may encode a "variant" amino add sequence that 
is altered by one or more amino acids from the reference polypeptide sequence. The variant 
■ polynucleotide sequence may encode a variant amino acid sequence, which contains 
10 "conservative" substitutions, wherein the substituted amino acid has structural or chemical 
properties similar to the amino acid which it replaces. In addition, or alternatively* the variant 
polynucleotide sequence may encode a variant amino acid sequence, which contains "non- 
conservative" substitutions, wherein the substituted amino acid has dissimilar structural on 
chemical properties to the amino acid which it replaces. Variant polynucleotides may also 
1 5 encode variant amino acid sequences, which contain amino acid insertions or deletions, or 
both. Furthermore, a variant polynucleotide may encode the same polypeptide as the 
reference polynucleotide sequence but, due to the degeneracy of the genetic code, has a 
polynucleotide sequence that is altered by one or more bases from the reference 
polynucleotide sequence. 
20 An "allelic variant" is an alternate form* of a polynucleotide sequence, which may 

have a substitution, deletion or addition of 6ne or more nucleotides that does not substantially 
alter the function of the encoded polypeptide. 

"Alternative splicing" is a process whereby multiple polypeptide isoforms are 
generated from a single gene, arid involves the splicing together of honconsecutive exons 
25 during the processing of some, but not all, transcripts of the gene. Thus, a particular exon 
may be connected to any one of several alternative exons to form messenger RNAs. The 
alternatively-spliced mRNAs produce polypeptides ("splice variants") in which some parts 
are common while other parts are different. 

"Splice variants" of P-secretase, when referred to in the context of an mRNA 
30 transcript, are mRNAs produced by alternative splicing of coding regions, i.e., exons, from 
the p-secretase gene. 
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According to anbttier aspect of the invention, nucleotide sequences encoding the 
truncated enzyme have been identified. The truncated fonns have similar protease activity to 
the naturally occulting or full-length recombinant enzyme. Using the information provided 
herein, practitioners can isolate DNA encoding various active forms of the protein from 
available sources and ean express the protein recombinantiy in a convenient expression 
system. Alternatively and in addition, practitioners can purify the enzyme fn>m natural or 
recombinant sources and use it in purified form to further characfenze itt structure and 
function. According to a further feature of the inventio^ of the 

invention are particularly useful in a variety of screening ^y fomiats, mclttding cell-based 
screening for dnigs that inhibit the enzyme. Examples of u^ dV such assays, as well as 
additional utilities for the compositions are provided in Sfectibn IV, below. 

p-secretase is of particular interest due to its activity ahd involvement iii generating 
fibril peptide components that are the major components df amyloid plaques in the central 
nervous system (CNS), such as are seen in Alzheimer's disease, DoWn's syndix)me and other 
CNS disorders. Accordingly, a useful feature of the preseiit invention includes an isolated 
truncated form of the enzyme that can be used, for example, to screen for inhibitory 
substances which are candidates for therapeutics for such disorders. 

A. Isolation of Polynucleotides encoding Human p-secretase 

Polynucleotides encoding human B-secretase were obtained by PGR elbnihg and 
hybridization techniques as detailed in Examples 1-3 and described below. FIG. i A shows 
the sequence of a polynucleotide (SEQ ID NO: 1) which encodes a form of human p- 
secretase (SEQ ID NO: 2 [1-501]): Polynucleotides encoding human p-secretase are 
conveniently isolated from any of a number of human tissues, preferably tissues of neuronal 
origin, including biit not limited to neuronal cell lines such as the commercially available 
human neuroblastoma cell line IMR-32 available from thb American Type Culture Collection 
(Manassas, VA; ATTC CCL 127) and hurhan fetal train, such as a human fetal brain cDNA 
library available from OriGene Techriologieis, Ihci (Rockviile, MD). 

Briefly, human p-secretase coding regions were isolated by methods well known in 
the art, using hybridization probes derived from the coding sequence provided as SEQ ID 
NO: 1 . Such probes can be designed and made by methods well known in the ait. 
Exemplary probes, including degenerate probes, are described in Example 1. Alternatively, a 
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cDNA library js screened by PGR, using, for example, the primers and conditions described 
in Example 2 herein. Such methods are discussed in more detail in Part B, below. 

cpNA libraries were also screened using a 3'-RACE (Rapid Amplification of cDNA 
5nds) protocol according to methods well known in the art (White, BiA., ed., PGR Cloning 
5 Protocols; Humana Press, Totowa, NJ, 1 997; shown schematically in £IG. 9). Here primers 
derived from the 5 * portion of SEQ ID NO: 1 are added to partial cDNA substrate clone 
found by screening a fetal brain cDNA library as described above. A representative 3'RAOI 
reaction u$ed in determining the longer sequence is detailed in Example 3 and is described in 
. more detail in Part B, below. 

10, i L , Hurpan JJ-secretase, as well as additional members of the neuronal aspartyl protease 

family described herein may be identified by the use of random degenerate primers designed 
inaccprdance with any portion of the polypeptide sequence shown as SEQ ID NO: 2. For 
example;, in r experiments carried but in support of the present invention* and detailed in 
Example 1 herein, eight degenerate primer pools, each 8-fold degenerate, were designed 

15 based on a unique 22 amino acid peptide region selected from SEQ ID: 2. Such techniques 
can be used to identify further similar sequences from other species andi/or representing othe 
members of this protease family. 

Preparation of polynucleotides 

20 The polynucleotides described herein may be obtained by.screening cDNA libraries 

using oligonucleotide probes, which can hybridize to and/or PCR-amplify polynucleotides 
that encode human P-secretase, as disclosed above, cDN A libraries prepared from a variety 
. of tissues are commercially available, and procedures for screening and isolating cDNA 
clones are well known to those of skill in the art Genomic libraries can likewise be screene 

25 to obtain genomic sequences including regulatory regions aynd introns. Such techniques are 
described in, for example, Sambrook et al. ( 1 989) Molecular Cloning: A Laboratory Maftua 
(2nd Edition), Cold Spring Harbor Press, Plainyiew, N.Y. and Ausubel, FM <tt ai ( 1 998) 
Current Protocols in Molecular Biology, John Wiley & Sons, New York, N. Y. 

The polynucleotides may be extended to obtain upstream and downstream sequena 

30 such as promoters, regulatory elements, and 5' and 3' untranslated regions (UTRs). Extehsi 
of the available transcript sequence may be performed by numerous methods known to tho! 
of skill in the art, such as PCR or primer extension (Sambrook et al. t supra), or by the RAC 
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method using, for example, the MARATHON RACE kit (Cat. # K 1 802- 1 ; Clontech, Palo 
Alto, fcA). 

' Alternatively, the technique of ^'Yestriction-site'TCR (Gobinda er a/. (1993) POl 
. fr Methods Applic. 2:318-22), which uses universal primers to retrieve flanking sequence 
5 ; adjabent a known locus, may b6 employed to generate additional coding regions. First, 
v genomic DNA is amplified in the presence of primer to a linker sequence and a prirrjer; 
specific to the known region, the amplified sequences are subjected to a second round of 
PCR with the same linker priirner and another speci fic primer internal to the first one" 
Products of each round of PCR are transcribed with an appropriate RNA polymerase and 
10 sequenced using reveree ttanscriptase. 

Inverse PCR can be used tb arhplify or extend sequences using divergent primers 
tased ori a known region (TrigliaT et dl. (1988) Nucleic Acids Res 16:8186). Theprimers 
may be designed using OLIGO(R) 4.06 Primer Analysis Software (1992; National 
Biosciences Inc, Plymouth, Mihn.), or another appropriate program, to be 22-30 nucleotides 
15 in length, to have a GC content of 50% or more, and to anneal to the target sequence at 
temperatures about 68-72°C. The method uses several restriction enzymes to generate a 
suitable fragment in the known region of a gene. The fragment is then circularized by 
intramolecular ligation and used as a PCR template. 

Capture PCR (Lagerstrom M et al ( 1 991 ) PCR Methods Applic 1:11 1-19) is a 
20 method for PGR amplification of DNA fragments adjacent to a known sequence in human 
and yeast artificial chromosome DNA. Capture PCR also requires multiple restriction 
^ enzyme digestions and ligations to place an engineered double-stranded sequence into a 
flanking part of the DNA module before 

Another method which may be used to retrieve flanking sequences is that of Parker, 
25 JD et aL (1991; Nucleic Acid? Res 19:3055-60). Additionally, one can use PGR, nested 

primers and PromoterFinder(TM) libraries to "walk in" genomic DNA (Clontech; Palo Alto, 
CA). This process avoids the need to screen libraries and is useful in finding intron/exon 
^ . junctions. Preferred, libraries for screening for full length cDNAs are ones that have been 
size-selected to include larger cDN As. Also, random primed libraries are preferred in that 
30 they will contain more sequences which contain the 5* and upstream regions of genes. A 
randomly primed library may be particularly useful if an oligo d(T) library does not yield a 
full-length cDNA. Genomic libraries are useful for extension into the 5' nontranslated 
regulatory region. 
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The polynucleotides and oliponnH^i.M^^r.i - 

°»F>onucleol,desofihe invention can also be prepared by 

^««H--^^ it ^ w rragm : n : oriv o 

about 100 bases are individually svntircimi .k . , • " ^ ■ - > - 

several h „„ dtcd ^ *" KS '"-"- *" «"»* * <"» »P .0 

5 13- Isolation of p-Secretase 

reprcseni.vtK ^ act.ve and predominant form of the enzyme is 

^U-^^^^^^,^^^ This suggests (hat 
S T ^ »»«mm sh^.lF.O. 5 

2" r T " C,OW ' ' — is ,L fc 

«*. peak h a „„ 8 . apparent -^^^Md^to^^^^^ 
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^~»~?^.*»^*«#^^^^ .? 

; : E»™ ple4 . ^ions training p.*^^^ 
*t». ,„ lumc „ lcspomlmi . m , sja mj()o 

^^"iP^fettons^^^ 
punficalion.is similar to thai described in detail in U S »~~ • 

«I°Tt^ r * Sea ° di ' i ™ i ' ed "^» f ^»^P^<ve re .*, e dwiU,pH 
« borate bun*, m ^ ^ i^^ a™ exchange HPLGv using a Mini- 

™7° n r^^ 

awe I. FIG.6A shows a picture of a silver-stainerf <:nc: i>Ar-c • 
7n ■■ ... . ■ s»»ver siainea 5>DS PAGE gel ruri under reducing 

previoasly punned nialerial. described i„ US Patent 5 744 vu. I, , ■ . 

^ . v/.o raieni /44,346. : By way of comparison, the 

^ iTe rr rofi w ^ 

w (a,r,n,t ycIuate)andashiphasabout600or„Mi. L 

renr« , ^*x>ut 6000-fold h.gher purity than that preparation, which 

represented at least 5 to 1 00 fold higher ouritv • K a „ ,u 

uncnoVK^ * "'gncrpuntythan theenzyme present in a solubilized but 

unennched membrane fraction from human 293 cells 
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Table! 

Preparation of fi-sccretasc from Human Bra in 



Brain Extract 
WGAEluate 



Affinity Eluatc 
Anion Exchange Pool 



Total Activity* 
nM/h 



19.31 1. ISO 
21.189,600 



li.17S.000 
3.267.68S 



Specific Activity b 
nM/h/ug prot. 



4.-? 
81.4 



257;5O0 
1,485.312 



% Yield 



100 
1 10 



53 
17 



'Purification 
(fold) 



'Activity mMBP-CI25swassay 
"Specific Activity = (Product cone ^MtfDtt.nion 

(r^zyme sol. volKlncub. time hXEnzyme cone. M g/vo|) 

ExamplcSalsbdescr^es purification 
from heterologous cells transfected with, he ^secretase coding sequence. Results ftonvthese 

the present invention; showedtha, the recombinant material has an apparent ^ 
■n «he range from 260,000 to 300,000 Daltons when measured by gel . exclusion 
chromatography. FIG. 4 shows an activity profile of this preparation run on a gel exclusion 
chromatography column, such as a Superdex 200 (26/60) column, according to .the.methods 
described in U.S. Patent 5,744,346, incorporated herein by reference; '\ 
I - Sequencing of (J-secretase Protein 

A schematic overview summarizing methods and results for determining the cDNA 
sequence encoding the ^terminal peptide sequence determined from purified R-secretase is 
shown in FIG. 9. N terminal sequencing or purified fi-secretase protein isolated fiorn natural 
sources yielded a 21 -residue peptide sequence, SEQ ID NO 77, as described aboycThis' 
pepttde sequence, arid its reverse translated fully degenerate nucleotide sequence r SEQ ID 
NO. 76, is shown in the top portion of FIG. 4. Two partially degenerate primer s^ts^ed for 
RT-PGR amplification of a cDNA fragment encoding this peptide are also summarized in 
FIG. 4. Primer set 1 consisted of DNA nucleotide primers #3427-3434 (SEQ ID NOS: 22-29), 
shown in Table 3 (Example 3),Matrix RT-PCR using combinations of pri^ 
cDNA reverse transcribed from primary human neuronal cultures as template yielded the predicted 
: 54 bp cDN A product with primers #3428 3433 (SEQ ID NOS: 23-28). also describe! ^1 Table 3. 

in further experiments carried out in support of the present invention, it was found 
that oligonucleotides from primer sets 1 and 2 could also be used to amplify cDNA fragments 
of the predicted size from mouse brain niRNA. DNA sequence demonstrated that such . 
pnmers could also be used .0 clone the murine homolog(s) and other species homologs of ' 



54,8 
316,3 



10 (lower sequence; pBS/MulmPain H03 cons'"); SEQ I;D:NO/65:;TlKmimiiepolypep^de' 

is presented in Table 4 of Example 3. ^ CrS 

Primers #3459 and #3476 (Table 5 SEO ID NOS- ist x, 
... . V ■ IV|0i> - ?8 & 41) were used for initial 3* RACE 

13 amplification of downstream sequences from die IMR r> pHMa i k - u 

t- ... H me ,MK -3^ cDNA library in the vector pLPCXIox 

^N^ta^^-^— ... 

n?T ^ ^ such «■„,«.• 

be used for RACE-PCR analysis. scan 

?T "T S PfimC ' ^ ^ "W* ^uence^gnated 

ma" CIm ' ne ^' o 1 tire first seven deduced. amih(>-acids ftom-oneof the'readjng frames of 
?3A were an exact w iu^ *fte|ast7 aminc-^dsof ihe N^enninal sequence fSEQ ID NO 77) 

*T *""" facility design ' 

'^ mmt . — ' " *• **** ~. ^facilitated isolaung thecDNA 



A DNA sequence of human IWecretase is illustrated as SEQ ID NO 42 

corresponding to SEQ ID NO: I including S"- and 3' iintr»> i ■ Tt - 

mA „ . e ma ? untranslated regions. This sequence 

was determined from a partial cDNA clone (9C7c 351 i*ni-.i a f 

1.-WC.J5) isolated from a commercially available 

11 



' **> ™* lihrao- purchased r mm 0li0cTO „, ,. ,. „ _ , 

^»>P^ 

i^N/> iroiiibolh slrandsoft iecbric #>rPr'i> r ^ 

- -'^product,^ i*-**-*^ 

labeled probe on Northern htts, , * ^ ^ ^ Cm " 10 ^ as a ^ end" 

i w ^ onN Pnnern blois»odctcnn ncihe^«fik„. 
and to examine ii^v > ,;, ; ? ' ZC ^' he ,ra ^P« «^jng^ crctasc 

<"'« «o examine its expression j n IMR-32 cells Addiiinn,! • 
10 mouse cDNAi.nd ib ch^, - ' ,s ; Addnional printers were used: (o isola.e the 

. , in which various l„Wn h ^ ; " , hc resu.ts pf experiments 

»-n ^a^ous human and munrie i ssues were ie«;ioH w ,k 
etK oH, n „ , • were tested for the presence of fesecretase- 

encoding transenpts by PGR or Northern blotting. 

For example, the ohgo-nucleoUde probe 3460 ^FO in mo L L - 
»5 transcript nYiMR 12 W.r ; ,- : ( Q ID N ° 39) h y b » di ^ 'o a 2 Kb 

- Kb ,„i ^ ^ ^-P'-R^A encoding the ,-secre,ase is 2 

c /»*a», and human myelom onocyte line Thpl with the 14ro r , , 
^ve a ,ed,hcp„ 

20 tM ^ ' 0, ^nucleo«ide probe #3460 (SEQ ID NO: 39) also hybridizes to a ~2 kb 
transcript in Northern blots containing RNA from all human 

« „ cre oblalIK(i „,„, olisonucIeolj(|e ^ ^ 

mg examined. Northern blots of mRNA isolated from IMR-32 and 1 °HNC probed 
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with this riboprobe revealed the presence of the 2 kb transcript previously detected with 
oligonucleotide #3466; as well as a novel, higher NfWtons^ 
of RNA from adult an^fetal.human tissues with this 860 nt;rib<iprobe ajso confirmed the 
result obtained :^^^^gonucfeotide jpj^^WXS^^' NO: .39);TTie mRNA 
encoding p-secretase is expressed in all tissues examined, predominantly as an -5 kb 
transcript. In adult, its expression appeared lowest in brain, placenta md lung, 
4nfam*di&htlittms, and bladder, and highest in hca^ liver, pancreas; muscle, kidney, 
spleen, and lung. In fetal tissue, the message is expressed uniformly in all tissues 
examined. '- : ■ ■ 



( 

. Table 2 Tissue distribution of 



Size Messages , . . Clontech Human 

-Tissue/Organ Human Mouse Tissue/Organ Human 



Heart 


2* ■ 


3.5. 3:8. 5 & 7 


Cerebellum 


2Kb, 4Kb. 6Kb 


Brain - 


■ £. % ana -a 




1 -cereDraicx 


. r 2Kb; 4Kb, 6Kb 


■ * . Liver 


O "X A onrl 7 

z* *>, ana t 


■ J.p, o.o,-.o » » 


Medulla 


•tt/L. 41X1- St.Sft- 

2Kb, 4Kb, 6Kb 


"ancreas 


•z, o % H t ana / 


no ■ ■ - 


- opinai cord 


2Kb, -4Kb, 6Kb 


. Placenta.. 


«V4- and 7t. 


<.,, . .nU; ' s ;. .'. 


; Occipital, Pole . . 


2Kb, 4Kb, 6Kb 


Lung 


2*. 4 and 7* 


3.5. 3 .8, O & 7 


Frontal Lobe 


2Kb, 4Kb, 6Kb 


"Muscle' 


."• \>2* and 7** '. 


■ 3.5, o.Oi o & t\ • • 


' ■ f ~ ■ : * • : v Amygdala 


; •2Kb;4Kb,i5Kb 


Uterus 


2", 4, and 7 


nd 


\ Caudate N. 


; , 2Kb. 4Kb. 6 Kb 


Bladder 


2 s , 3, 4, and 7 


nd 


Corpus Callosum 


2Kb 4Kb 6Kb 

£*r\U f ti\U| Oiw 


Kidney 


2*, 3.4, and 7 


3.5. 3.8. 5& 7 


Hippocampus 


2Kb. 4Kb. 6Kb 


Spleen 


2*, 3. 4, and 7 


nd 






Testis 


nd 


4.5Kb. 2Kb 


Substantia Nigra 


2Kb, 4Kb, 6Kb 


Stomach 


nd 


5» " 


Thalamus 


2Kb. 4Kb. 6Kb 


Sm. Intestine 


nd 


3.5.3.8,54 7 






f Brain c 


2*. 3, 4, and 7 


nd 






f Liver 


2*. 3. 4, and 7 


nd 






f Lung 


2*. 3, 4. and 7 


nd 






f Muscle 


2*. 3, 4, and 7 


nd 






f Heart 


2*. 3. 4. and 7 


nd 






f Kidney 


2*. 3. 4, and 7 


nd 






f Skin 


2\3, 4, and 7 


nd 






f Sm. Intestine 


2 a , 3, 4. and 7 


nd 






Cell Line 


Human 


Mouse 






IMR32 


2*.5&7 








U937 


2 s 








THP1 


2 s 








Jurkat 


2* 








HL60 


none 








A293 


5&7 








NALM6 


5&7 








A549 


5&7 








Hela 


2. 4. 5, &7 








PC 12 




2&5 






J774 




5Kb. 2Kb 






P388D1 cc/46 




5Kb (very 
tittle). 2Kb 






P19 




SKb, 2Kb 






RBL 




5Kb, 2Kb 






EL4 




5Kb, 2Kb 







*by oligo 3460 probe only c f = fetal 
5 b faint d nd=not determined 



^0 



5- Act.,e Foims of p-sccrctase 
a- N-tennimis 



!0 
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lpI^r^" S ° f PUriM " ratei " Pr0Vided - ~«'» ^P^: 

.™w^ ai ^ derlradbyule0RF ^^^^ valwa a d 

■ In additional studies carried out in support of the present invention, .N^efniittai ■ 
G. 2A. depends „„ „,« tissae6om „ hich ^ ^ ^ ^ ^ 

*aD->V Sepharose. as described in E^p.es 5 and 7. F^ions wcrc N . 
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ml able 3, below. 

■ Jht prtaao- N-lemiinal S e,ue,,c= of ,he 2V3T ccH-d^ved p*,,*,, .was ,hc same,*: 
■ha, oS.a.ned f,o,„ brain: ,„ addiUon. „, in „ r »V„o U „, s of. pTOF i„. s , arling just ate « sjgna) 

7T* " TB '- 22> * d 31 ,beS ' art «XW*>«~>m«*,*~». (Met-63)wcrc 
afcxWed, A* ,„Jj or f orn) fl>ll „ d in ,;„ sA , cd|s (nm , 

cleavage. 1 

Tabic 3 t 
' ' ' N " ,enn " ,a,Seqi,Cnees and Ainou^s brp-secrctase i^onns in Various Cell Tjpes 




Recombinant, CosA2 



46 
58 



fcTDEEPEEPGR. . (SEQ ID NoTl 



etdeepeePgR; : (seQ m no- ■ 

TQHFIRL(P)LR...(SEQ IDNO : J. 
MVDNLRGKS:. (SEQ ID NO: it 

fcTDEEPEEPGR-.. (SEQ ID NO- < 
GSFVEMVDNL,. .(SEQ ID NO: l> 



b. (%tenninus 

Further experiments carried ou, i„ stipport of lhe prcsent ^ ^ 5 

G-termmus of,,* fuIl ., ength amjno aci<1 ^ - ^ 2 ^ ^ ^ 

truncated, while still retaining P-secretase act.vi.y of the molecule. More specifically as 
esenbed ,„ moredctail in Part D below, C-.ermi.na. tnmcated forms of the enzyme ending 
just before P^ive transmembrane region, ,^ ^ 

ammo ac,d 452 with respect to SEQ lb NO: 2, exhibit P-secrctase activity, as evidenced by 
an ab.h.y to cleave APP a, the appropriate cleavage site and/or ability to bind SEQ ID NO. 

^ Thus, using the reference amino acid positions provided by SEQ ID NO: 2, one form 
of | Mecretase extend, from position 46 to position 50. (P-sccrctase 46-501; SEQ ID NO: 
• Another form extends from position 46 to any position inc.uding and beyond position 
52, (P-sec.e, aS e 4-452,), with a preferred fonn being p- secrc tase 46.452 (SEQ I.) NO- 

^^^^^^^^^^ . ^ 

cystemeatp^^^^ 
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452, while still retaining cn^atic activity (i.e., P-secretase 22-452*; P-sccretase 58-45?+- 
P-secrctase63-452 + ). As described in Part D, below, those forms which are truncated at a 
C-termmal position a, or before about position 452, or even several amino acids thereafter 
. areparUculartyuseWin^ 

the transmembrane region, which may interfere with protein crystaU^^^ 

protem extending Imposition 1 to 452 has been affinity purified using the procedures 

described herein. 

C. Crystallization of P-secretase 

According to a further aspect, the present invention also includes truncated 
p urified>^ 

substrates, such as peptide, modified peptide, or small moliulc inhibitors ^is " ' 
s^tion Rentes methods and uUHties of such compositions. 
1. Crystallization of the Protein 

Truncated P-secretase purified as described above can be used as starting 
material to determine a crystallograpW^ 

Such structural determinations are particularly useful in defining the confo^ 
size of the substrate binding site. This information can be used in the design and 
modelling of substrate inhibitors of the enzyme. As discussed herein, such inhibitors 
are candidate molecules for therapeutics for treatment of Alzheimer's disease and other 
amyloid diseases characterized by Ap peptide amyloid deposits. 

The cryslallpgraphic structure of p-secrfetasc is determined by first cry^ 
punfied protein. Methods for crystallizing proteins, and particularly proteases, are now well 
known in the an. The practitioner is referred to Principles of Pmi^ X rav Crvstallogranhv 
(J. Drenth, Springer Verlag, NY V 1999) for general principles of crystallography: 
Additionally, kits for generating protein crystals are generally available from commercial 
providers, such as Hampton Research (Laguna Niguel, CA). Additional guidance can be 
obtained from numerous research articles that haVe been written in the area of crystallography 
of protease inhibitors, especially with respect to H1V-1 and HIV-2 proteases, which are 
aspartic acid proteases. - * ' 

Although any of the various truncated forms of P-secretase described herein 
can be used for crystallization studies, particularly preferred forms lack the first 45 
amino acids of the full length sequence shown as SEQ ID NO: 2, since this appears to 
be the predominant form 
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: vylnch cccurs^turally in human brain U i^t , hat some form of post^nslationa. 

rnod.fication, possibly autolysis, serves to remove the Hrs. 45 amino acids in iairly rapid 

ordcr v s,nce, to date, virtually no naturally occurring enzyme has been isolated with al, ofthe 

^rst 45 ammo acids^c. In addition; it is considered preferable to remove thV putative 

transmembrane region from the molecule prior to crystallization, since this region is not 
^necessar^^ 

Thus, a good candidate for crystallization is (i-secretase 46-452 (SEQ ID NO" 58) 
SmCC U,iS " 3 f0n " ° f U,e e " 7 ^ e < ha « V P-ides the predominant naturnliy ocenrring K 

^activHy. Alternatively,^ of the ^ 
(approximately .O-lSaminoacidsHnto^ fc 

, general, for determining X-ray^stallographic coordinates of me ligand bmding Se, any 
form ofthe enzyme can be used that either (i) cxhibi.s ,.secre,ise activity, and/or (ii) binds t< 
a knovvn mhibitor, such as the inhibitor ligand P,6- -P4<s«aD->V, with a binding affinity ,ha, 
-a, least l/.OO the binding affinity of^-secrctase [46-50 1 ](SEQ ID NO. 43),oP10.- 
P4'staD-> V (SEQ: ID NO: 72). Therefore, a number of additional truncated forms of 
the enzyme can be used in these studies. Suitability of any particular form can be 
assessed by contacting it with the PI0-P4'staD->V affinity matrix described above. 
Truncated forms of the enzyme that bind to the matrix are suitable for such farther 
analysis. Thus, in addition to 46-452, discussed above, experiments in support of the 
present invention have revealed that a truncated form ending in residue 419, most 
Hkely 46-419 (SEQ ID NO: 71), also binds to the affinity matrix and is therefore ari 

. alternate candidate protein composition for X-ray crystallographic analysis 6f>- 
secretase. More generally, any form ofthe enzyme that ends before the transffiehioiane 

.domain, pardcularly those ending between about residue 419 and 452 axe suHabie ln 
this regard. •, 

At the N-tcrminus. as described above, generally the first 45 amino acid^ w^ij 
be removed during cellular processing. Other suitable naturally occurring or expressed 
forms include, for example, one commencing at residue 58 and one commencing at 
residue63. However, analysis of the entire enzyme, starting at residue l.cahalso 
provide information about the enzyme. Other forms, such as I -420 (SEQ ID NO 60) to 
1-452 (SEQ ID NO: 59), including intermediate forms, for example 1-440, can be 
useful in this regard. In general, it will also be useful to obtain structure oh any 
subdomain of the active enzyme. 
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..... Methods for purifying the protein, including actiye foiroSv are described abpve. In 
, ; additicm, since th^: prpldii is apparently glycosylated in its naturally occurring (and 
mammaHan-expressed recombinant) forms, it may be desirable tp express the protein and 
purify it from baqterial sources, which do not glycpsylate mamrtialiap proteins, or express it 
in sources, such a? insect cells, that provide unifprm glycqsyl^tion patterns, in order to obtain 
a homogeneous composition. Appropriate vectors and ^ codpn optimi2ation procedures for 
accomplishing this are known in the art. 

Following expression and purification, the protein is adjusted to a concentration of 
about 1-20 mg/m L In a<:ppniance with methods that have worked for other crystallized 
proteins, the buffer and salt cpncentrations present in the initial prptein splutipnare reduced 
to as lovv a level as possible. r This pan be accornplished by dialyzipg the sample against the 
starting buffer, using microdialy$is techniques known in the art. Buffers and crystallization 
conditions will vary from protein to protein, and possibly from fragment to fragment of the 
active p-secretase molecule, but can be determined empirically using, for example, matrix 
methods for determining optimal crystallization conditions. (E>rait£ J;, Duehiix, A., 

et a/., eds. Crystallization of Nucleic Acids and Proteins: A Practical Approach, Oxford 
University Press, New York, 1992.) 

Following dialysis, conditions are optimized for crystallization of the protein. 
Generally, methods for optimization may include making a "grid" 6f 1 nl drops of the protein 
solution, mixed with I pi well solution, which is a buffer of varying pH and ionic strength. 
These drops are placed in individual sealed wells, typically in a "hanging drop- 
configuration, for example in commercially available containers {Hampton Research, Laguna 
Niguel, CA). Precipitation/crystallization typically occurs between 2 days and 2 weeks. 
Wells are checked for evidence of precipitation or crystallization, and conditions are 
optimized to form crystals. Optimized crystals are not judged by size or rrtoiphology, but 
rather by the diffraction quality of crystals, which should provide better than 3 A resolution. 
Typical precipitating agents include ammonium sulfate (NH^SO^), polyethylerie glycol (PEG) 
and methyl pentane diol (MPD). All chemicals used should be the highest grade possible 
(e.g., ACS) and may also be re-purified by standard methods known in the art, prior to use. 

Exemplary buffers and precipitants forming an empirical grid for determining 
crystallization conditions are commercially available. For example, the "Crystal Screen" kit 
(Hampton Research) provides a sparse matrix method of trial conditions that is biased and 
selected from known crystallization conditions for macromolecules. This provides a "grid" 
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for quickly testing wide rihg^ oi'pH; salts, arid pfcibipitihts iteih^a vfery sniall sample (50 to 
!06iriicrbliters)bfimac^ is 
added to an e^ual Volum^ are allbWdd to sit for 

at least two days : to two With careful ^ Chemicals can be 

5 obtained frorrt cbmnioh cdmmercial^p however; it is jpreferkbte to use purity grades 
suitable for crystalli^tion studies; such as af^supptied by Hampton Research (Lagima 
Niguel, CA). Common buffers include Citrate; TEA* CHES; Acetate, VVI)A ahd the like (to 
provide Grange 6f pH optima), typically at a conceh^ Typical 
^piwipitahte include (l^H^SO,, MgSO^ NaCi; ; N*PD/ Ethatib^ polyethylene glycbl of 
10 various sizes, i^pfepiribl; KCli arid the like (Ducrtix). ^ ^ 

Various additives can be used to aid Minifying ilfe chirac:ter of the crystals, 
including substrate analog^ ligan^ 

certin additives, including, but not^H ! ^' 

5 % jeffairnine 7 -v- . 

15 5 % Polypropyleneglycol P400 

5 % Polyethyleneglycol 400 ' 

5 % ethylerieglycol 

5 % 2-methyI-2,4-pentanediol 

5 % Glycerol 
20 5 % Dioxane 

5 % dimethyl sulfoxide 

5 % n-Octanol 

100mM(NH4)2SO4 ^ - 

lOOmMCsCl 
25 100mMCoSO4 
100inMMnC12 
lOOmMKCI 
lOOmM ZnS04 

100mMLiC12 • 
30 100mMMgCI2 
100 mM Glucose 

100 mM 1,6-Hexanediol 100 mMDextran sulfate 
lOOmM 6-aminocaproic acid 
1 00 mM 1,6 hexane diamine 
35 lOOmM 1,8 diamino octane 
100 mM Spermidine 
100 mM Spermine 

0.17mMri-dodecyl-B-D-maltosideNP40 - 
20 mM n-octyl-B-D-glucopyranoside 

40 : • 

According to one discovery of the present invention, the full-length p-secretase 
enzyme contains at least one transmembrane domain; and its purification is aided by the use 
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of a detergent (Tmon X-100). Membrane proteins can be crystallized intact, but may require 
specahzed conditions, such as the addition of a non-ionic detergent, such as C,G (S-alkyl-lJ- 
glucoside) or an n-alkyl-maltoside <Q#j. Sclectionof such a detergent is someWhat 
empirical, but certain detergents are commonly employed. A number of membrane proteins 
have been successfully "salted out" by addition ofhigh salt concentrations to the mixture. 
PEG has also been used successfully to precipitate a number of membrane proteins (Ducruix, 
et at., ?up ra). Alternatively, as discussed above, a C-terminal truncated form ofthe protein ' 
that binds inhibitor but which lacks the iransmembrane domain, such as fj-secretase 
46452 ([SEQ ID NO: 58), is crystallized. " 

After crystallrzationcondi^ 
the protein can be achieved by methods known in the art, such as vapor diffusion or 
equilibrium dialysis. I„ ^ P or diffusion, a ^p x,f pr otein solution is equil^ 
larger reservoir of solution containing precipitant or another dehydrating agent. After sealing, 
the solution equilibrates to achieve .supersaturating concentrations of proteins and thereby 
induce crystallization in the drop. 

Equilibrium dialysis can be used for crystallization of proteins at low ionic strength: 
Under these conditions, a phenomenon known as "salting in" occurs, whereby the protein 
molecules achieve balance of electrostatic charges through interactions with other protein 
molecules. This method is particularly effective when the ; solubility of the protein is low at 
the lower ionic strength. Various apparatuses and methods are used, including 
microdiffusion cells in which a dialysis membrane is attached to the bottom of a capillary 
tube, which may be bent at its lower portion the final crystallization condition is achieved 
by slowly changing the composition of the outer solution. A variation of these methods 
utilizes a concentration gradient; <^nibrium dialysis set up. Microdiffusion cells are 
ava.lable from commercial suppliers such as Hampton Research (Laguna Niguel. CA). 

Once crystallization is achieved, crystals characterized for purity (eV SDS-PAGE) 
and biological activity. Larger crystals {>0.2 mm) are preferred to increase the resolution of 
the X-ray diffraction, which is preferably on the order of 1 0-1 .5 Angstroms; The selected 
crystals are subjected to X-ray diffraction, using a strong, monochromatic X-ray source, such 
as a Synchrotron source or rotating anode generator, and the resulting X-ray diffraction 
patterns are analyzed, using methods known in the art. 

In one application, B-secretase amino acid sequence and/or X-ray diffraction data is 
recorded on computer readable medium, by which is meant any medium that can be read and 

2* 



( 



directly acccessed by a computer. These data may be used to model the enzyme, a 
subdomain thereof, or a ligand thereof. Computer algorithms useful for this application are 
publicly and commercially available. 

5 2. Crystallization of Protein plus Inhibitor 

As mentioned above, it is advantageous to co-crystallize the protein in the presence of 
a binding Hgand, such as inhibitor. Generally, the process for optimizing crystallization of 
the protein is followed, with addition of greater than 1 mM concentration of the inhibitor 
Hgand during the precipitation phase. These crystals are aiso compared to crystals formed in 

10 the absence of Hgand, so that measurements of Bid Hgand binding site can be made. 

Alternatively, 1 -2 \i\ of 0. 1 -25 mM inhibitor compound is added to the drop containing 
crystals grown in this absence of inhibitor in a process known as Soaking." Based on the 
coordinates of the binding site, further inhibitor optimization is achieved. Such methods 
have been used advantageously in finding new, more potent inhibitors for HIV proteases 

15 (See, e.g., Viswanadhan, V.ti. y etaL X Med. Chem. 30: 705-712, 1996; Muegge, I., et at J. 
Med. Chem. 42: 791-804, 1999). 

One inhibitor ligand which is used in these co-crystallization and soaking experiments 
is P 1 0— P4'staD->V (SEQ ID NO: 72), a statin peptide inhibitor described above. Methods 
for making the molecule are described herein. The inhibitor is mixed with P-secretase, and 

20 the mixture is subjected to the same optimization tests described above, concentrating on 
those conditions worked out for the enzyme alone. Coordinates are determined and 
compiarisdns are made between the free and ligand bound enzyme, according to methods well 
known in the art. Further comparisons can be made by comparing the inhibitory 
concentrations of the enzyme to such coordinates, such as described by Viswanadhan, et at, 

25 supra. Analysis of such comparisons provides guidance for design of further inhibitors, 
using this method. 

D. Biological Activity of P-secretase 

1 . Naturally occurring P-secretase 

30 In studies carried out in support of the present invention, isolated, purified forms off 

secretase were tested for enzymatic activity using one or more native or synthetic substrates. 
For example, as discussed above, when P-secretase was prepared from human brain and 
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purified to homogeneity using the methods described in Example 5A, a single band was 
observed by silver stain alter electrophoresis of sample fractions from the anion exchange 
chromatography (last ^ 

-ercaptoethanol) conditions,^, summanzedin Table 1, above/this Action yielded a 
^ecfic activity of approximate* 1 .5 x 1 0' nM/h/mg protei^ where activity Was measured b> 
hydrolysis of MBP-C125SW; 

2. Isolated Recombinant p-secretase • 

Various Wnbinant forms of the erizyme were produced and purifie^ftorn 
translecedcell, Since these cells Were ^oy^^^^^^ 
the punfication scheme described with respect naturally occurring lonr,s of the ertzyme (e g 
Exarriple5A>couId be shortened, wite pbsitiVe results. For example, as detail in Examp, J 
6, 293T cells were transferred with riCEKclone 27 fid 12 arid FIG. 13A-E)(sia3ID ' 
NO: 48) and Cos A2 cells were transfected With pICFpAi using'"FUGENE M 6 Transfection 
Reagent (Roche Molecular Bi«:hemicals Research, Indianapolis, IN). The vector pCF was 
constructed from the parent Vector jf>CDNA3, eoirirriereialiy available from Invitrogen by 
inserting SEQ ID NO: 80 (FIG. 1 .A) between the Hindlll and ficoRI sites. This sequence 
encompasses the adenovirus major late promoter tripartite leader sequence, and a hybrid 
sphce created from adenovirus major kte region fir,, exon and intron and a synthetically 
generated IgG variable region splice acceptor. 

_ PCDNA3 was cut With restriction endonucleases Hindfll and EcoRJ^hen blunted by 
m ,heCndS With Kl^oW fragment of DNA polymerase I. The cut and blunted vector 

was gel punfied, and ligated with isolated fragment from pED.Gl . The pED fragment was 

prepared by digesting with , Pvuli and Smal, followed by gel purification resulting 419 

base-pa.r fragment whichwasfurmer screened 

To create the pCEK expression vector, the expression cassette Iron, pCF was 

transferred into the EBV expression vector P CEP4 (Invitrogen. Carlsbad; CA). pCEP4 was 

c.rwithBglll^xbal. ""ed.r,arid^arge^ 

hygnnnycin,and E BVse^ences) ligated to the 1.9 kb Nriil to XmnI fragment of pCF 
contammg «he expression cassette (CMV, TPlTMLP/IGg splice, S P 6, SVpolyA, M13 
flanlcmg region). P CF P A2 (clone A2) contains full length P-secretase in the vector pCF. 
pCF vector replicates in COS arid 293T cells. In each case, cells were pelleted and a crude 
parturiate fraction was prepared from the pellet. This fraction was extracted with buffer 
-taming 0.2 % Triton X- ,00. The Triton extract was diluted with P H 5.0 buffer and passed 
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through a SP Sepharose column. After the gH was adjusted to 4,5, p-secretase activity 
containing fractions were concentrated, with some additional purification on PI Or 
P4 > (statine)D->y Sepharose, as described, for the brain enzyme. Silver staining of fractions 
revealed co-purified bands on the gel. Fractions corresponding to these bands were subjected 
5 to N-terminal amino acid determination. Results from these experiments revealed some 
heterogeneity of P-secretase species within the fractions. These species represent various 
forms of the enzyme; for example, from the 293T cells, the primary N-terminus is the same as 
that found in the brain, where (with respect to SEQ 11} NO: 2) amino acid 46 is at the N- . 
terminus. Minor amounts of protein starting just after the signal sequence (at residue 23) and 

10 at the start of the ^spaityl proteose homolpgy domain (Met-63) were also observed. An 

additional major form of protein was found in Cos A2 cells, resulting from cleavage at Gly- 
58. These results are summarized in Table 3, above. 

2, Comparison of Isolated, Naturally Occurring P-secretase with , 

Recombinant . . / v 

15 |J -secretase - ' 

As described above, naturally occurring P-secretase derived from human brain as wel 
as recombinant forms of the enzyme exhibit activity in cleaving APP, particularly as 
evidenced by activity in the MBP-C125 assay. Further, key peptide sequences from the : 
naturally occurring form of the enzyme match portions of the deduced sequence derived firon 

20 cloning the enzyme. Further confirmation that the two, enzymes actidenticailly can 1^ taken 
from additional experiments in which various inhibitors were found to have verisimilar 
affinities for each enzyme, as estimated by a comparison oflCjo values measured for each 
enzyme under similar assay conditions. These inhibitors were discovered In accordance witl 
a further aspect of the invention, which is described below. Significantly, the inhibitors 

25 produce near identical IQp values and rank orders of potency in brain-derived and 
recombinant enzyme preparations, when compared in the same assay. 

In further studies, comparisons were made between the full length recombinant 
enzyme having a C-teiminal flag sequence "FLp501" (SEQ ID NO: 2, + SEQ ID NO: 45) ar 
a recombinant enzyme truncated at position 452 "452Stop*' (SEQ ID NO: 58 or SEQ ID NO 

30 59). Both enzymes exhibited activity in cleaving p-secretase substrates such a$ MBP-C125 
as described above. The C-termina! truncated form of the enzyme exhibited activity in 
cleaving the MBP-C125sw substrate as well as the P26-P4* substrate, with similar rank ord< 
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of potency for the various inhibitor drugs tested: In addition, the absolute IC 50 s were 
comparable for the two enzymes tested with the same inhibitor. AH IG^s were less than 10 

r->". L Cellular P-secretase 
5 Further experiments carried out .in support of the present invention have revealed that the 

. isolated (^secretase polyriucleotide sequences described herein p- 
secretase fragments that are active in cells. This section describes experiments carried out in 
support of the preseiU invention, ^ 
A : or were co-transfected with DNA encoding-secretase and A encoding wild-type? APP as 
10 detailed in Example 8. _ 
; a ? - Transfectioniwith P-secretase ; . . ; 

/ In experiments carried out in support of the ^ 
expressing the full-length polypeptide (SEQ ID NO: 2) were tfansfected into COS cells 
(Fugene and Effectene methods). Whole ceH lysates were prepared arid van 
15 lysate were tested for p-secretase activity according to standard methods known in the art br 
described in Example 4 herein. FIG. 14B shows the results of these experiments. As shown/ 
lysates prepared from transfected cells, but not from mock- or control cells, exhibited 
considerable enzymatic activity in the MPB^Cl25sw assay, indicating "overexpression** of P- 
secretase by these cells. 
20 b: Co-transfection of Cells with P-secreta£e and APP 

In further experiments; 293T cells were cb-transfected with pCEK clone 27, Figures 12 
and 1 3 br peCK Vector containing the full length p-secretase molecule (1 -501; SEQ ID NO: 
; 2) arid with a ptasmid containing either the wild^type or Swedish APP construct pohCK751, 
as described in Example 8. 0-specific cleavage was analyzed by ELISA and Western 
25 analyses to confirm that the correct site of cleavage occurs; 
^ Briefly, 293T cells were co-transfected with equivalent amounts of plasmids encoding 

PAPPsw or wt and P-secretase or control p-galactosidase (p-gal) cDNA according to standard 
methods. PAPP and P-secretase cDN As were delivered via vectors, pohCK or pCEK, which 
do not replicate in 293T cells (pCEK-done 27, FIGs. 12 and 13; pohCK75 1 expressing pAPP 
30 75 1, FIG. 21). Conditioned media and cell lysates were collected 48 hours after transfection. 
Western assays were carried out on conditioned media and cell lysates: ELISAs for 
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detection of Ap peptide were carried out on the conditioned media-tb analyze various APP 
cleavage products: . . .>,.• 

Western Blot Results 

It is known that P-secretase specifically cleaves at the Met-Asp in APPwt arid the 
5 " Leu-Asinn APP^taproduce^ position 1 arid releasing soluble 

„.-■ APP(sAPPP)v Imih^ (or I92sw), 

respectively, have been developed that specifically detect cleavage at this position in the 
APPwt and APPsw substrates, as described in U=S: Patent 5 J21 $ 130; incorporated herein by 
v reference. Western blot assays were carriedoutongelson^hichcell lysatw were separated 
10 These assays were performed using methods well known in the art; Using as primary antibod 
reagents Ab 92 or Ab92S, which are specific for the C terminus of the N-temiinal fragment c 
vAPP derived from APPwtand .APPsw, respectively, in addition, ELISA format assays were 
performed using antibodies specific to the N terminal amino acid of the C terminal fragment. 
Monoclonal antibody 13G8 (specific for C-teftninus of APP >. epi tope at positions 
15 675.695 of APP695) was used in a Western blot format to determine whether the transfected 
cells express APP. FIG. 15A shows that reproducible transfection was obtained with 
expression levels of APP in vast excess over endogenous levels; (triplicate wells are indicatec 
as 1, 2, 3 in FIG.15A). Three forms of APP - mature, immature and endogenous; - can be 
seen in cells transfected with APPwt or APPsw. When p-secretase was co-transfeeted with 
20 APP, smaller C-terminal fragments appeared in triplicate well lanes from co-transfected celh 
( Western blot FIG. 15 A, right-most set of lanes). In parallel experiments, where cells were 
co-transfected with p-secretase and APPsw substrate, literally all of the mature APP was 
cleaved (right-most setof lanes labeled '^,2,3^of FJG. 15B). This suggests that; there is 
extensive cleavage by P-secretase of the ; mature APP (upper band), which results in C- 
25 terminal fragments of expected size in the lysate for cleavage at the p-secretase sitev Co- 
transfection with Swedish substrate also resulted in an increase in two different sized CTF 
fragments (indicated by star). In conjuction with the additional Western and ELISA results 
described below, these results are consistent with a second cleavage occurring on the APPsw 
substrate aj|er_the initial cleavage at the P-secretase site, 
30 Conditioned medium from theoells was analyzed for reactivity with the 1 92sw 

antibody, which is specific for P-s-APPsw. Analysis using this antibody indicated a dramati. 
increase in P-secretase cleaved soluble APP. This is observed in the gel illustrated in FIG. 
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16B by comparing the dark bands preset in the "APPsw psec" samples to the bands present 
in the **APP$w pgat" samples. Antibody specific for p-s-APP\vt also indicates an increase in 
P-secretase cleaved material, as illustoted ih FIG i6A„ 
^ Since the antibodies iis^ in thes^ 
5 cleavage site; the fdregoihg rfestilts show that pSQl P-Secretase cfeaves APP at this site, and 
the overexpression of this recombinant clone leads 5 tp a dramatic enhancement of p-£ecretase 
processing at the correct p^seeretase site in whole cells. This proHcessirig works bri the 
wiidtype APP substrate and is enhanced substahtialiy on th6 Swedish APP substrate, Siince 
^ approximately 20% of secreted APP ift 293T cells is p^-sAPP, with the increase observed 

1G v ~ below for APPsw, it is probable that almost all of tfies&PP is p-sAPP. This observation was 
further confirmed by independent Western assays in which alpha knd total sAPP were 
measured. > 

Monoclonal antibody 1736 is specific for the exposed a-secretase cleaved P-APP 
(Selkoe, et aL). When Western blots were performed using this antibody ^ primary 

15 antibody, a slight but reproducible decrease in d-cleaved APPwt was observed (FIG. 17 A), 
and a dramatic decrease in a-cleaved APPsw material was also observed (note near absence 
of reactivity in FIG. 1 7B in the lanes labeled 4 *APPsw psec"). These results suggest that the 
overexpressed recombinant p50 1 P-secretase cleaves APPsw so efficiently or extensively that 
there is little or no substrate remaining for <x-;secretase to cleave. This further indicates that 

20 all the sAPP in APPsw psec samples (illustrated in FIG 16B) is B-sAPP. 
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«cs,ed for Ap peptide production by ELISA on microliter plate, coated with monoclonal 
anhbody 2G3, which is specific for recognizing the C-,crmi n « 5 of A P ( 1-40), ^ the detector 

fcm^rth^ 

lft V ^ W * h ^ W,hCTe ^^ Without 
10 ^enng^oany^ 

^0)(Vsec/APP S w C eH 
•hatprcKessingoftlieAPPs^ 

su bstrate . That is, a signifies amount of Appsw fe ^ endogcnous ^ 

furU.er.ncreascs W^f^^ These data indicate 

«».a««h P expr^io n orrecombi„ a „,,,. S e, 

rate ,„ ni , lng for production ofA,> in cells. This means that P-secretase enzynatic activity is 

•V: Utility t 
•A- Expression Vectors and Cells Expressing p^ecrctase 

The invention .neludes fbnher cloning ;and e^ressio.^fiv.cnibers of the^yl 
protease family described above, for example, by inserting polynucleotides encoding the 
prote.ns ,nto standard expression vectors and transfecting appropriate host cells according to 
standard methods discussed below. Such expression vectors and cells expressing, for 
2- example, the human p-secre,ase enzyme described herein, have ut.lity, for example, in 
producng components (purified enzyme or transfected cel.s) for the screening assays 
bussed i„ Part B, be,ow. Such purified enzyme also has utility in providing starting 
matenals for erystal.ization of the enzyme, as described in Section III, above. In particular 
truncated form (s) of the enzyme, such as 46-452 (SEQ ID NO: 58), and the 
deglycosylatcd forms of the enzyme described herein are considered to have utility in 
th.s regard, as are other forms truncated partway into the transmembrane region, for 
example amino acid residues 46-458 in reference to SEQ ID NO: 2. 



,, theart: - ^ readHy ascertamable to persons skilled in 

The P^c„t invention also relates to h OS tc elk,,,,, 
vectors of the i„ve„,i onand|hcpod • ? * are genet.cally engineered with 

recombinant techniques' „ osl ^ a^l! 61 " 5 

generally engmccred (i.e., transduced, transformed 
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or transfected) with the vectors of this invention which may be, for example, a cloning vector 
Or an expression vector. The vector may be, fjor example, in the form of a plasmid, a viral 
particle, a phage, etc. The enginefred host cells can be cultured in conventional nutrient 
media modified as appropriate for activating prompters, selecting transformants or amplifying 
5 the P-secretase gene. Tte culture conditions, such as temperature, pH and the like, are those 
previously used with the host cell selected for expression, and will be apparent to those 
skilled in the art. Exemplary methods for transfecUon of various types of cells are provided 
in Example 6, herein. ^ , r , 

" As desOTbed above, according to a prefen:^ 

10 - cari be ca-transfectod With an enzyme substrate, such as \yith APP (such as wild type or 

Swedish mutation form), in order to measure activity in a eel I environment. :Suclr host cells 
are of particular utility in the screening assays of the present . invention, particularly for 
screening for therapeutic agents that are able to traverse cell membranes,. - , 

The polynucleotides of the present invention may be included in any of a variety of 

15 expression vectors suitable for expressing a polypeptide. Such vectors include chromosomal, 
nonchromosomal and synthetic DNA sequences, e.g., derivatives of SV40;; bacterial 
plasmids; phage DNA; baculovirus; yeast plasmids; vectors derived from combinations of 
plasm ids and phage DNA, viral DNA such as vaccinia, adenovirus, fowl pox virus, and 
pseudorabies: However, any other vector may be used as long as it is replicable and viable in 

20 the hbsL The appropriate DNA sequence may be inserted into the vector by a variety of 
procedures. In general, the DNA sequence is inserted into an appropriate restriction 
^ endonuclease site(s) by procedures known in the art. Such procedures and related sub- 
cloning procedures are deemed to be within the scope of those skilled in the art. 

The DNA sequence in the expression vector is operatively linked to an appropriate 

25 transcription control sequence (promoter) to direct mRNA synthesis. Examples of such 

promoters include: CMV, LTK or S V40 promoter, the E. coli lac or tip promoter, the phage 
lambda PL promoter, and other promoters known to control expression of genes ip 
prokaryotic or eukaryotic cells or their viruses. The expression vector also contains a 
ribosome binding site for translation initiation, arid a transcription terminator. The vector 

30 may also include appropriate sequences for amplifying expression. In addition, the 

expression vectors preferably contain'one or more selectable marker genes to provide a 
phenotypic trait for selection of transformed host cells such as dihydrofolate reductase or 



rieorriyciH resistance for eukaryotic cell euUure,:or such as tetracycline or ampicillin 
resistance in E. colt 5 

The vector containing the appropriate DN A sequence as described above, a? well as 
an appropriate promoter or control sequence, may be employed to transform an appropriate 
host to permit the host to express the protein. Examples of appropriate expression hosts 
include: bacterid tells, such as £. coti, Streptomyces, and Salmonella typhimurium; fungal 
cells, suth as yeast; insect cells such as Drbsophila and £po<fo^e^ 

such as CHO* COS,BHK, HEK 293 or Bowes ihelanoma; adenoviruses; plant cells, etc. It is 
understood that not all cells or cell lines will be capable of producing fully functional p- 
sedretase; for example, it is probabte that human P-secretase is highly glycosylated in native 
form, arid such glycosylation may be necessaryfor activity. In this event; eukaryotic host 
cells may be preferred. The selection of an appropriate host is deemed to be within the scope 
of those skilled in the art from the teachings herein.: The invention is not limi ted by - the host 
cells Employed.' - v 

In bacterial systems, a number of expression vectors may be selected depending upon 
the use intended for p-secretase. For example, when large quantities of P-secretase or 
fragments thereof are needed for the induction of antibodies, vectors* which direct high level 
expression of fusion proteins that are readily purified, may be desirable. Such vectors 
include, but are not limited to, multifunctional E. coli cloning and expression vectors such as 
Bluescript(R) (Stratagerie, La Jolla, CA); in which the p-secretase coding sequence may be 
ligated into the vector in-frame with sequences for the amino-terminal Met and the - 
subsequent 7 residues of beta-galactosidase so that a hybrid protein is produced; pIN vectors 
(Van Heeke & Schuster (1989) J Biol Chern 264:5503-5509); pET vectors (Novagen, 
Madison AVI); and the like. 

In the yeast Saccharomyces cerevisiae a number of vectors containing constitutive or 
inducible promoters such as alpha factor, alcohol oxidase and PGH may be used. For 
reviews, see Ausubel et al. (supra) and Grant et al. (1987; Methods in Enzymplpgy 153:5 16- 
544). 

In cases where plant expression vectors are used, the expression of a sequence 
encoding p-secretase may be driven by any of a number of promoters. For example, viral ; 
promoters such as the 35S and 19S promoters of CaMV (Brisson et al. (1984) Nature 
310:51 1-514) may be used alone or in combination with the omega leader sequence from 
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TMV (Takamatsu et dl (1 987) EMBO J 6:307^3 11 ). ; Alternatively, plant promoters such as 
the small subunit of RUBISCO (Coruzzi et al (1984) EMBO J 3:1671-1680; $roglie et al 
(1984) Science 224:838'84^ RM (1991) 

Results. Probl. Celt Differ. 1 7:85-105) may boused; These constructs can be introduced into 
5 plant cells by direct DN A transformation or pathogen-mediated transfection. For renews of 
* such techniques, seeHpbbs S orMurry LE (1992) in McGraw Hill Yearbook of Science and 
technology, McGraw Hill, New York^ N.Y., pp 191-196; or Weissbach and Weissbach 
' (1988) Methods for Plaht Molecular Biology, Academic Press, New Yo* ( N.Y^ pp : 42l-463. 
P^secretase niay also be exposed in an insect system. In one su^ 
10 .: Autdgrapha californica nuclear polyhidrosis virus: ^ used as a vector to express 

■ foreign genes in Spodppterqfrugiperda Sf£ cells or in Trichoplxtsia larvae,, Tlje p T secretase 
coding sequence is cloned into a nonessential, region of the virus, such as the polyhedrin gene, 
and placed under control of the polyhedrin promoter, Successful insertion of Ky-SL coding 
sequence will render the polyhedrin gene inactive and produce recombinant virus lacking coat 
15 protein coat The recombinant viruses are then used to infect Sfrugiperda cells or 

Trichdplusia larvae in which P-sccretase is expressed (Smith et aL (1983) J Virol 46:584; 
Engelhard EK et al: (1994) Proc Nat Acad Sci 91 :3224-3227). 

In mammalian host cells, a number of viral-based expression .systems-may be utilized. 
In eases where an adenovirus is used as an expression vector, a P-secretase coding; sequence 
20 may be ligated into, an adenovirus transcription/translation complex consisting of tlve late 
promoter arid tripartite leader sequence. Insertion in a nonessential El or Kxegipnof the 
viral genome will i^ult in^a^yiable'Viros capable of. expressing the enzyme in infected host 
cells (Logan and Shenk ( 1984) Proc Natl Acad Sci 81:3655-3659). In addition, transcription 
enhancers, such as the rous sarcoma virus (RSV) enhancer, may be used to increase 
25 expression in mammalian host cells. 

Specific initiation signals may also be required for efficient translation of a P- 
secretase coding sequence. These signals include the ATG initiation codon^and adjacent 
sequences. In cases where P-secretase coding sequence, its initiation codon and upstream 
sequences are inserted into the appropriate expression vector, no additional transnational 
30 control signals may be needed. ' However, in cases where only coding sequence, or a portion 
thereof; is inserted, exogenous transcriptional control signals including the ATG initiation 
codoh must b£ provided. Furthermore, the initiation codon must be in the correct reading 



firariie 'to ensure tonscription of the entire insert. Exogenous transcriptional elements and 
initiation codons can be of various origins, both natural and synthetic. The efficiency of 
expression may be enhanced by the inclusion of enhancers appropriate to the cell system in 
use (Scharf D et al (1994) Results Probl Cell Differ 20: 125-62; BittnerWa/. (198?) Methods 
5 in Enzymdl 153:5 16-544). 

r In a further embodiment; the present myention relates to host cells contain 
above-described constructs. The host cell, can be a higher eukaryotic cell, such as a 
mammalian cellj or a lower eukaryptjc cell, such as a yeast cell, or the host cell can be a 
pfbkaiyotic .ceil* such as a bacterial cell. Introduction .pf the construct into the host cell can be 
10 ^ effected by calcium phosphate transfection, DEAE : Pextran mediated transfection, or 

electroporation (Davis, L., Dibner,M. ? and Battey, I. (1986) Basic Methods in Molecular 
Biology) or newer methods, including lipid transfection with "FUGENE" (Roche Molecular 
Biochemicals, Indianapolis, IN)pr "EFFECTENE" (Qiiiagen, Valencia, CA), or other DNA 
earner molecules*; Cell-free translation systems can also be employed to produce 
15 polypeptides using RNAs derived from the DNA constructs of the present invention. 

. : . A host cell strain may be chosen for its ability to modulate the expression of the 
inserted sequences or to process the expressed protein in the desired fashion. Such 
modifications of the protein include, but are not limited to, acetylation, carboxylation, 
glyeosylation, phosphorylation, lipidation and acylation. Post-translational processing which 
20 cleaves a "prepro" form of the protein may also be important for correct insertion^ folding 
and/or function. For example, in the case of P-secretase, it is likely that the N-teririinus of 
:! SEQ ID NO; 2 is truncated, so that the protein begins at amino acid 22, 46 or 57-58 of SEQ 
- ID NO: 2. Different host cells such as CHO, HeLa, BHK, MDCK, 293, WI38, etc. have 
specific cellular machinery and characteristic mechanisms for such post-translational 
25 activities and may be chosen to ensure the correct modification and processing of the 
; . v introduced, foreign protein. 

For long-term, high-yield production of recombinant proteihs, stable expression may 
>; be preferred. For example, cell lines that stably express P-secretase may be transformed 
using expression vectors which contain viral origins of replication or endogenous expression 
30 elements and a selectable marker gene. Following the introduction of the vector, cells may be 
allowed to grow for 1-2 days in an enriched media before they are switched to selective 
media. The purpose of the selectable marker is to confer resistance to selection, and its 
presence allows growth and recovery of cells that successfully express the introduced 



sequences. Resistant clumps of stably transformed cells can be proliferated qsing tissue 
culture techniques appropriate to the cell* iype. For example, in experiments carried put in 
support of the present invention; ovefexpressionof the "452stop" form of the enzyme, has 
been achieved. .'.'''■••'= '.«..'- 

Host cells transformed with a nucleotide sequence encoding p-secretase may be 
cultured under conditions suitable for the expression and recovery of the encoded protein 
from cell culture, the protein or fragment thereof produced by a recombinant cell may be 
secreted; membra^ depending on the sequence and/or 

the vector used As will W ihderstooid 'by those of skill in the art, expression vector^, 
containing poiynucieotides encodm^^ signal sequences - 

which direct secretion of p-secretase polypeptide through a prokaryotic or eukaryotic cell 
membrane. 

P-secretase may also be expressed as a recombinant protein with one or more 
additional polypeptide domains added to facilitate ''protein purification: Suthspurification 
, facilitating domains include, but are not limited to, metal chelating peptides Suchas bistidihe 
tryptophan modules that allow purification on immobilized metals, protein A domains that 
allow purification on immobilized immunoglobulin, and the domain utilized in the FLAGS 
extension/affinity purification system (Immunex Corp, Seattle. Wash.). The inclusion of a 
protease-cleavable polypeptide linker sequence between the purification domain and p- 
secretase is useful to facilitate purification. One such expression vector provides for 
expression of a fusion protein comprising P-secretase (e: g ., a soluble p-secretase fragment) 
fused to a polyhistidine region separated by an enterokinase cleavage site: The rustidine 
residues facilitate purification on IMIAC (immobilized metal ibh affinity chromatography, i 
described in Porath et al. (1992) Protein Expression and Purification 3:263-281) while the 
enterokinase cleavage site provides a means for isolating p-secretase from the fusion prbteir 
pGEX vectors (Promega, Madison, Wis.) may also be used to express foreign polypeptides 
fusion proteins with glutathione S-transferase (GST). In general, such fusion proteins are 
soluble and can easily be purified from lysed cells by adsorption to ligahd-agarose beads 
(e.g., glutathione-agarose in the case of GST-fusions) followed by elution in the presence o 
free ligand. 

Following transformation of a suitable host strain and growth of the host strain to ai 
appropriate cell density, the selected promoter is induced by appropriate means (e.g.. 
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^troT T t" * " ldu<: ' ion > and cd '« «« cullured for an additional period. Cells 

-....n,^,^^ te nm^^^ Mi^affcafe^o^j,, 

"^ h »«wellhww-to IhOKskiifci, ihlheart. > V: 
■ P-sec-Csc «, be recov^^p^^ mMiMn , „„ 

ol p-secretase are prbvided in (he fixamples: : - 

Melhods^fS^ 

blockers of .he enzyme. Such an assay include, the steps of p^vidiri^sblated 
protem, about 450 amino Acid residues in length; which includes an amino acid 
sequence that is at least 90% identical to SEQ ID NO:; 75 [63-4^3] including 
conservative substitutions thereof, which exhibits P-scaetase activity, as described 
herem. The P-secretase enzyme is contacted with a test compound^ determine 
whether it has a modulating effect on the acUvity of th, enzyme, as discussed below. " 
and selecting «>om test compounds capable of m^^ 

panu:ular,inhibitory compounds (m^^^^^ Mo{ .^ 
cond«.ons associated with amyloid deposition^ 

Persons skilled in the an will understand^ 
transformed into kits. 
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particular embodiment, such cells are grown up in multirw^ll culture dishes arid are exposed 
to varying concentrations of a test compound or compounds for a predetermined period of 
: time, which can be determined empirically, Whole cell lysates, cultured media or cell 
membranes are assayed for p-secretase activity. Test compounds whi ch significantly inhibit 
5 activity compared to control (as discu^^belpw) are considered therapeutic candidates. 
^ Isolated p-s^cretase* i^l ; igand-bipding v ^ 

oligopeptides thereof, can be used for screening therapeutic compounds in any of a variety of 
drug; screening techniques. The protein employ^ in such a tes^ 

iree in solution, affixed to a solid support, tome oh a cell siuface, or located intracellularly. 

1 0 The formation of binding complexes between P-secretase and the agent being tested can be 
measured. Compounds that inhibit binding between flrsecretase and its sitbstrates, such as 
APP or APP fragments, may be detected in such an assay.^ enzymatic activity will 

be monitored, and candidate compounds will be selected-on the<basis of ability to inhibit sucii 
activity. More specifically, a test compound will be an inhibitor of p-secretase 

1 5 if the measured P-secretase acti vity is significantly lower than P-seeretase activity measured 
in the absence of test compound. In this context, the term 4 -significantly lower" means that ii 
the priesence of the test compound the enzyme displays an enzyniatic acti vity which, when 
compared to enzyniatic activity measured in the absence of test compound, is measurably 
lower, within the confidence limits of the assay method. Such measurements can be assesses 

20 by a change in and/or y w , single assay endpoint analysis, or any other method standard 
in the.art. Exemplary methods for assaying p-secretase are provided in Example 4 herein. 

For example, in studies carried out in support of the present invention, compounds 
were selected based on their ability to inhibit p-secretase activity in the MBP-C125 assay. 
Compounds that inhibited the enzyme activity at a concentration lower than about 50 \iM 

25 were selected for further screening. 

The groups of compounds that are most likely candidates for inhibitor activity 
comprise a further aspect of the present invention. Based on studies carried out in support of 
the invention, it has been determined that the peptide compound described herein as P 1 Or 
P4'sta£)->V (SEQ ID NO: 72) is a reasonably potent inhibitor of the enzyme. Further studie 

30 based on this sequence and peptidomimetics of portions of this sequence have revealed a 
number of small molecule inhibitors. 



Random libraries of peptides : or other compounds caii also be screened for 
suitability as f}-secretase inhibitors. Combinatorial libraries can be produced for many types 
ofcompounds that can be synthesized in a step^by-step fashion. Such compounds include 
: ;* polypeptides* betartiini mm 
5 steroids, aromatic compounds, heterocyclic 
, , substituted glycines 

can be constructed by the encoded, synthetic libraries (ESL) method described in Aflymax, 
WO 95/12608, Affymax, WO 93/06121, Columbia University, WO 94/080^1 , Phahhacopeia, 
WO 95/35503 and Scripps, WO 95/30642 (each ojf which is incorporated by reference foraii 
10. purposes), 

A preferred source of test compounds for use in screening for therapeutics or . 
therapeutic leads is a phage display library. See, e.g., Devlin, W0 91/18980; Key r & JC, & 
aL , eds., Phage Display of Peptides and Proteins* A Laboratory Manual, Academic Press, San 
Diego,CA, I 996. Phage display is a powerful technology that allows one to user phage 

15 genetics to select and amplify peptides or proteins of desired characteristics from libraries 
containing 10 8 -10* different sequences. Libraries can be designed for selected variegation of 
an amino acid sequence at desired positions, allowing bias of the library toward desired 
characteristics. Libraries are designed so that peptides are expressed fused to proteins that are 
displayed on the surface of the bacteriophage. The phage displaying peptides of the desired 

20 characteristics are selected and can be regrown for expansion. Since the peptides are 
amplified by propagation of the phage, the DNA from the selected phage can be; readily 
sequenced facilitating rapid analyses of the selected peptides. 

Phage encoding peptide inhibitors can be selected by selecting for phage that bind 
specifically to P-secretase protein. Libraries are generated fused to proteins such as gene II 

25 that are expressed on the surface of the phage. The libraries can be composed of peptides of 
various lengths, linear or constrained by the inclusion of two Cys amino acids, fused to the 
phage protein or may also be fused to additional proteins as a scaffold. One may start with 
libraries composed of random amino acids or with libraries that are biased to sequences in the 
PAPP substrate surrounding the P-secretase cleavage site or preferably, to the D-»V 

30 substituted site exemplified in SEQ ID NO: 72. One may also design libraries biased toward 
the peptidic inhibitors and substrates described herein or biased toward peptide sequences 
obtained from the selection of binding phage from the initial libraries provide additional test 
inhibitor compound. 
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Thep-sccrctase is immobilized and phage specifically binding to the p-sccrctase 
selected for. limitations, such as a requirement thai the phage not bind in the presence of a 
known active site inhibitor or^^ 
. further direct phage selection active site ^edfic colripbandsv: This can be competed by a 
differential selection format, Higl,ly purified P-setret^ 
ftom recombinant cells can be immobilized 

techniques (reference phage book). Recombinanf^s^ctase, designed to be (used^o a 

peptide that can bind (e.g. strcpaviden btndin ff ihdtifs, Ills, FLAabf myc tags) W another 
protein i mnlobir , zed(such ^ 

can also be used. Phage are incubated with the bound p-secretasc and unbound phage 
removed by washing. The phage are eluted and this selection is repeated until a population of 
phage binding to P-secrctase is recovered. Binding and elution are carried out using standard ; 

techniques:. • ~: ■ ' • . . . 

Alternatively p>sccrctase can be "bound" by expressing it in tos dr omcr rrtartmalian 
cells growing on a petfi dish. In this case one would select for phage binding to ^ 
secretase expressing cells, and select against phage that bind^ 
expressing P secretase. 

One can also use phage display technology to select for preferred substrates of B- 
secretase, and incorporate the identified features of the preferred substrate peptides obtained 
by phage display into inhibitors. 

In the case of P-secretase, knowledge of the amino acid sequence surrounding the 
cleavage site of APP and of the cleavage site of APPsw has provided information for 
purposes of setting up the phage display screening libraiy to identify preferred substrates of 
P-sccrctase. As ment ioned above, knowledge of the sequence of a particularly good peptide 

inhibitor, P10-P4staD->V (SEQ ID NO: 72), as described herein, pnovides information 

for setting up a "biased" library toward this sequence. 

For example, the peptide substrate library containing 10' different sequences is fused 
to a protein (such as a gene III protein) expressed on the surface of the phage and a sequence 
-that can be used for binding to strcptavidin, or another protein, such as His tag and antibody 
«o His. The phage arc digested with protease, and. undigested phage are removed by binding 
«o appropriate immobilized binding protein, such as strcptavidin. This selection is repeated 
until a population of phage encoding substrate peptide sequences is recovered. The DNA in 



the phage is sequenc&J to yield tte substrate sequences, these substrates are then used for 
further development of peptidomimetics, particularly peptidorriimetics having inhibitory 
properties; " "'' ' 

Combinatorial libraries aihri other compounds are initially screened for suitability by 
determining their capacity to bind to, or preferably, to inhibit p-secretase activity in any of 
the assays described herein or otherwise known in the art. Compounds identified by such 
screens are then further analyzed for potency in such assays. Inhibitor compounds can then 
be tested for prophylactic and therapeutic efficacy in transgenic animals predisposed to an 
*- SHfiyloidogenic disease, such as various rodents bearing i human APPrcorltaining transgeiie, 
eg:, mice bearing a 717 mutation of APP described by (Sanies ei al., Nature $73: 523-527, 
1 995 and Wadswbrth et al. (US 5,8 11 ,633, US 5,604, 13 1 , tJS 5,720;936); and mice bearing a 
Swedish mutation of APP such as described by McConlbgue et al. (US 5,6 1 2,486) and Hsiao 
et al. <U:S 5,877,399); Staiifenbiel et al., Proc. Natl AcadScL USA 94, 132^-132^2 (1997); 
StUrthler-PieiT^t et al, Proc. Natl Acad ScL USA 94, 13287-13292 (1997); Borchelt et al., 
Neuron 19, 939-945 (1997), all of which are incorporated herein by reference. 

Compounds or agents found to be efficacious and safe in such animal models will be 
further tested in standard toxicological assays. Compounds showing appropriate 
toxicological and pharmacokinetic profiles will be moved into huiiiaii clinical trials for 
treatment of Alzheimer's disease and related diseases. The same screening approach can be 
used on other potential agents such as peptidorriimetics described above. f 

In general, in selecting therapeutic compounds basied ori the foregoing assays, it is 
useful to determine whether the test compound has an acceptable toxicity profile, eg., in a 
variety of in vitro cells and animal model(s). It may also be useful to search die tested and 
identified compound(s) against existing compound databases to determine whether the: 
compound or analogs thereof have been previously employed for pharmaceutical purposes, 
and if so, optimal routes of administration and dose ranges. Alternatively, routes of 
administration and dosage ranges can be determined empirically, using methods well known 
in the art (see, e.g., Benet, L.Z., et al Pharmacokinetics in Goodman & Gilman 's The 
Pharmacological Basis of Therapeutics. Ninth Edition, Hardman, J/G.* et'aL; Eds., McGniw- 
Hill, New York, 1966) applied to standard animal models, such as a transgenic PDAPP 
animal model (e.g.. Games, D., et al Nature 373: 523-527, 1995; Johnson-Wood, K., et a/., 
Proc. Natl. Acad. Sci. USA 94: 1550-1555, 1997). To optimize compound activity and/or 
specificity, it may be desirable to construct a library of near-neighbor analogs to search for 
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( analogs with greater specificity and/or activity. Methods for synthesizing near-neighbor 

and/or targeted compound lihrarics arc well-known in the combinatorial library field, 
C Inhibitors and Therapeutics 

.. Part B, above, describes method of screening for compounds having ^sc^rctase 
5 inhibitory activity. To summarize, guidance is provided for specific methods of screening for 

potent and selective irm^ Significantly, the practitioner is 

,. directed to a specific peptide substratefinhibitor sequences, such as P10-P4XtaD->y 
(SEQ ID NO: 72), on which drug design can be based and additional sources, such as 
biased phage display libraries, that should provide additional lead compounds^ 

V ; ^ e P™ cti, 'Pner is a|sp proyided ample guidance for further refinement of the birring 
site of the enzyme, ^ 
meti^^ 

^ HIV protease inhibitor development, it is contemplated that such efforts will lead to further 
, .. optimization of the test compounds described herein. With optimized comrK,undsin hand, it 
15 is possible to define a compound phannacophorc, and further search existing pharmacoplwre 
databases, eg., as provided by Tripos, to identify other compounds mat niay difter Jft 2-D ,, 
structural Ibrmulae with the Pngi, ia ||y discovered compounds, but whic^ 
phannacophorc structure and actiyity. Test compounds are assayed in ; any pf the itihibitor 
assays described herein, at various stages in development. Therefore, p-secretase 
20 inhibitory agents can be discovered by any.of the methods described herein, . V 

particularly the inhibitor assays and thccrys^allizatio.i/optimization protocols. ; Such , 
inhibitory agents are therapeutic candidates for treatment of Alzheimer's disease, as well as 
other amyloidoses characterized by A(J peptide der^ition. . T^ consideration c^ 
therapeutic index (toxicology), bioavailability and dosage discussed inPart B above are also 
25 important to consider with respect to Miesc therapeutic candidates. : , 

D. Methods of Diagnosis 

The present invention also provides methods of diagnosing individuals who carry 
mutations that provide enhanced Ji-secretasc activity. For example; then! arc forms of 
30 familial Alzheimer's disease in which the underlying genetic disorder has yet to be. 

recognized. Members of families possessing this genetic predisposition can be monitored for: 
alterations in the nucleotide sequence that encodes (J-secre.ase and/or promoter regions 
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■ thereof, since it is apparent,: in: ^ 

of the enzyme or possess cataiytically more effident forms of the ^ be likely to 

produce relati vely more AP peptide. Support for this supposition is provided by the 
observation, reported herein* that the amount of p-secretase enzyme is fate limiting for 
5 production of AP in cells. 

More specifically, persons suspected to have a predilection for d^^ 
developing or who already have the disease, as well as members of the general population, 
may be screened by obtaining a sample of their cells, which may be blood cells or fibroblasts, 
for example, and te^tinp die samples ^for ^pr^en« i n the p-secretase 

10 gene, in comparison to SEQ p NO: t descriM herein, for example. Alternatively or in 
addition, ce|ls ftojn such individuals can be t^ activity. According to this 

embodiment* a particular ^ enzyme prepmtiori might be tested for incased affinity and/or 
Vmax with respect to a p-s^retase substote such as MBP-C1 25, as described herein, with 
comparisons made to the normal range of values measured in the general population. 

15 Individuals whose p-secretase activity is increased corripared to nonh^ viiiu^s arb susceptible 
to developing Alzheimer's disease or other amyloidogeriic diseases involving deposition of 
Ap peptide. 

E. Therapeutic Animal Models 

20 A farther uti lity of the present invention is in creation of certain transgenic and/or 

knockout animals that are also useful in the screening assays described herein. Of particular 
use is a transgenic animal that overexpresses the 0 secretase enzyme, such as by adding an 
additional copy of thb mouse enzyme or by adding die human enzyme. Such an animal can 
be made according to methods well known in the art (e.g., Cordell, U.S. Patent 5,387,742; 

25 Wadswbi^ 

5,612,486; Hsiao et ai.,tLS 5,877,399; and "Manipulating the Mouse Embryo, A Laboratory 
Manual;* B. Hogan, F. Costantini arid E. Lacy, Cold Spring Harbor Press, 1986)), 
substituting the one or more of the constructs described with respect to P-secretase, herein, 
for the APP constructs described in the foregoing references, all of which are incorporated by 
30 reference. 

An overexpressing p-secretase transgenic mouse will make higher levels of AP and 
sPAPP from APP substrates than a mouse expressing endogenous p-secretase. This would 
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facilitate analysis of APP processing and inhibition of that processing by candidate 
.. therapeutic agents. ^..ced production of APpeptidc in mice transgenic for^secretasc 
;v wou.d allow acceleration of AD-likcpathology seen in APP transgenic mice. This result can 

be achieved by either eroding , he (i-secrctase expressing mouse onto a mouse displaying 
5 AD-|ike pathology (such as the PDAPP or Hsiao mouse) orby creating a transgenic moJse 
expressing both the P-sccrctasc and APP transgene. y , . 

. . , . $ucMpn^ lic . a,,ftpais arched*) ^•for.pVsecrc^ iribibhofs^iih the 

efTect inJiibkion m vivo. 

° A ^ed>*ndcW m b^ 
P^^tlytasd^ 

which are incorporated by reference itftheirtnUrety) bHri&cibiy^lei^lds < ' - . 
de^bedinUSPatent No. 4,959317,^ 

entirety), or which is inacti vated, is clescrir^ in furuicr toail below. Such nrice serve 
5 as controls for P-secrctase acUvity and/or can be crossed with APP mutaht mice to 
^devalidaUonofthepathologicalsequelae. Such mic can also provide a s^een 
for other drug targets, such as drugs specifically directed at A p deposition events. 

P-secretasc knockout mice provide a model of the potential effects of B-secrctase 
inhibitors in vivo. Comparison of the effects of p-secretase test inhibitors in vivo to the 
Phenotype of the P-secrctasc knockout can help guide drug development. For example, the 
Phenotype mayormay not include pathologies seen during drug testing of P-secrctase 
mh,b.tors. If the knockout does not show pathologies seen in the drug-treated mice, one 
could mfer that the drug is interacting non-specifka^ 

P-secretase target. Tissues from the knockout can be used to set up drug binding assays or to 
carry out expression cloning to find the targets tlwt are responsible for these toxic effects. 
Such mformation can be. used to design 
undesirable t^gets. The knockout mice wil^ 

mherem to B-sccretasc inhibition. Knowledge of potential toxicities will help *uide the 

des l gnordesignda.gsordmg-delivery.sys«ems. 9 .reducesuch,oxicities: Inducible knockout 
m,ce are particularly useful in distinguishing toxicity in an adult animal from embryonic 
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effects seen in the standard knockout. If the knockout confers fetal-lethal effects, the 
inducible knockout will be advantageous. 

Methods and technology for developing kne^k-out mice have matured to the point 
that a number ofebmrnerciarenterprises generate such mice on a contract basis (e.g., Lexicon 
5 Genetics, Woodland TX; Cell & Molecular Technologies, Lavallette, NJ; Crysalis, DNX 
Transgenic Sciences, Princeton, NJ). Methodologies are also available in the art. (See Galli- 
Taliadoros, LA, etaL, J. Immunol. Mem! 181: 1-15, 1995). Briefly, a genomic clone of the 
enzyme ofinterest is required. Where, as in the present invention, the exons encoding the 
regions of the protein have been defined, it is possible to achieve inactivation of the gene 
10 w,thou« mrtherlchowledgeofthe regulatory seq^ Specifically, 
amouse strain 129 genomic fibrary can be;^^ 

> sequence infonuauon provided herein^ according to methods Well known in me art {Ausubel; 
Sambrook) The genomic ctone so selected is then subjected to restriction mapping and partial 

> exome sequencing for confirmation of mouse homologue and to obtain in formaUoa for 
15 knock-out vector construction: Appropriate regions We then sub-cloned into a 'Tmock-out" 

vector carrying a selectable marker, such as a vector carrying a neo' cassette, whichrenders 
cells resis«ant to aminoglycoside antibiotics such as gentamycin. The construct is further 
engineered for disruption of the gene of interest, such as by insertion of a sequence 
replacement vector, in which a selectable marker is inserted into an expn of the gene, where it 
20 serves as a mutagen, disrupting the coordinated transcription of the gene. Vectors are then 
engineered for transaction into embryonic stem (K) cells, and appropriate colonic 
isolated. Positive ES cell clones are micro-injected into isolated host blastocysts: to generate 
chimeric animals, which are then bred and screened for gennline trammissic^ of ^mutant 
■ allele. ■ - : ' ; ' ; ! '- ■ ■ - ; - ' ■'" 

25 > p-secretase knock-out mice can be generated such that the mutation is 
inducible, such as by inserting in the knock-out mice a lox region flanking the 
P-secretase gene region. Such mice are then crossed with mice bearing a 
"Cre" gene under an inducible promoter, resulting in at least some off-spring bearing both the 
•'Cre" and the tax constructs. When expression of "Cre" is induced, it serves to disrupt .he 
30 gene flanked by the lox constructs. Such a "Cre-lox" mouse is particularly useful, when it is 
suspected that the knock-out mutation may be lethal. In addition, it provides the opportunity 
for knocking out the gene in selected tissues, such as the brain. Methods for generating Cre- 



lox conMrt.Cs are proVMed by U;S: ^t^Sii!^^^^ reference, and 
are made on a contractual basis by Lexicon (Jcnelics; Wocrdlands;^, amo. lg o.hers: 

Tlic following examples illuslra^ 
invention. ""' " . ; ' • ■ ' - ;V ' : - ; 

Example 1 . 

ISOl .^'" n br ^' n< ' ^ ftf l" pnr <--S for Hnmnn ft-crr-.*™ 

A PC R Cloning " " ' ' ' ■ 

Poly Al RNA froni 1MR nurhan li^robl^Jpnja cejls was reverse transcribed using 

the Pcrkin-Ehn^ degenerate, encoding the' , 

N and C terminal pibVtidfis of the amino acid sequence obtained 

were designed (^hown iri Table* oligos3407 U^pugh 3422}(S^)D NOS: 3-21). PGR reaeUo, 

uM each dNTP (plus 20»M additional from the reverse transcriptase reaction), Perkin^lmer 
TA Q bu ^mAmp1i^ 

volume. Each of oligonucleotide primers 3407, through 3414 was used in combination with 
each of oligos 3415 through 3422 for a total for ^reactions. Reactions were nm on the 
Perki„.EIh 1C r 77W Sequence Detection machine under the following conditions: 10 min at 
95-C, 4 cycles of, 45 °C annealing for 15 second, 72 " C extension for 45 second and 95 "C 
denaturation for 1 5 seconds followed by 35 cycles under the same conditions with the 
exception that the annealing temperature was raised to 55 'C . (The foregoing conditions arc 
referred to herein as "Reaction I conditions.") PC.R produc| s were visualized on 4% agarose 
gel (Northern blots) and a prominent band of the expected size (68 bp) was seen in reactions, 
particularly with ihe primers 35 1 5-35 18. The 68 kb band was sequenced and the internal 
region coded for the expected arnino acid sequence. This gavethe exact DNA sequence for 
22 bp of the internal region or this fragment. 

Additional sequence was deduced from the efficiency of various primw 
discrete sequence in generating this PCR product. Primer pools 3419 to 3422 (SEQ ID 
NOS: 15-18) gave very poor or no product, whereas pools 3415 to 3418 (SEQ ID NOS: 
1 1.-14 respectively) gave robust signal. The difference between these pools is a CTC (3415 
to 3418) (SEQ ID NOS: 1 1-14) vs TTC (3419 to 3422) (SEQ ED NOS: 15-18) in the 3' 
most end of the pools. Since CTC primed more efficiently we can conclude that the 
reverse complement GAG is the correct codon. Since Mel coding is unique it was 
concluded that the following codon is ATG. Thus the exact DNA sequence obtained is: 



CCC.GCX:.CGG^GG^ 
cncodmgUic amino acid sequence PGRRGSfVEMV (SEQ ID NO: 50). This 
sequence can be used to design exact oligonucleotides for 3 and 5' RACE PCR on cither 
cDNA or libraries or to design specific hybridization probes to.be used to screen libraries. 

5 Since the degenerate PCR product was found to be so robust, this reacUon may also be 

used as a diagnostic for the presence of clones containing this sequencers of libraries 
can be screened using this PCR product to indicate the presence of a clone in the pool The 
pools can be broken out to identify individual clones,, greening pools of known complexity 
and or s,« can provide information on the abun^ 
10 can approximate the size of the ful l length clone or message. ^ 

" For generation of a probe, PCR reactions using oligonucleotides 3458 (SEQ ID 

NO: 19) and 3^9 (SEQ ©^N^ 

NO: 20) (Table 4) can be carried out using.fhe 23 RACE product, done 9CTE35^ 
ng, clone 9C7E.35 was isolated from origene library, see Example 2), or cDNA. 
15 generated from brain, using the standard PCR conditions (Perkin-Elmer.rtPCR and 
A m pliTa q ®Goldkits)withthefollowing:,25 ul reaction volume 1.5 mMMgCi, 
0.125 ul of AmpliTaq® Gold (Perkin-Elmer), initial 95" for 10 min to activate die 
AmpliTaq® Gold. 36 cycles of 65° 15 sec 72° 45 sec 95° for 15 sec, followed by 3 
mm at 72°. Product was purified on a Quiagen PCR purification kit and used as a 
substrate for randompriming ,o generate a radiolabelled probe (Sambrook, ei cd k A 
supra; Amersham RediPrime® kit). This probe was used to isolate full length close 
pCEK clone 27 shown in FIGS. 12 and 13 (A-E) (SEQ ID NO: 48). 
Derivation of full length clone pCEK clone 27 

A human primary neuronal cell library in the mammalian expression vecior pCEK2 
25 vector was generated using size selected cDNA, and pools of clones generated from diflerent 
sized inserts. The cDNA library for O-secretase screening was made with poly(A)* RNA 
«olated from primary human neuronal cells. The cloning vector was pCEK2 (FIG. 12). 
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' pCEK2 '"' 

Double-stranded cDNA inserts were synthesized using the cDNA Synthesis Kit from 
Stratagene with some modifications. The inserts were then fractionated according to their 
sizes. A total of five fractions were individually lig alcd with doubIc . cut (Notl and Xhol) 



61 



f • 
i 



10 



15 



20 



> PCEK2 and subsequently t^sfbnricd info .file E. Coli strain XL- 10 Gold which is designed 
to accept very large plasmids. 

: The fractions of transfer c<n- Coli Were plated on Terrific Broth agar plates 
: containing a,npicili*and let grown fbffS hours: Each fraction yielded ^ 
, colonies to give a total of ori* rniiliorfcoloniesV the colonies were then scraped from .he 
^plates and plasmids isolated from theih in pbols i of approximat ely ^OOO^ones/poo). 
• C] ° nCS CmmC!tch P<><>^of^^^ was screened for the prcs^ce of the putative B- 

v. secretase gene using the diagnostic PCR reaction (degenerate primers 341 1 (SEQID 
; NO: 7) and 3417 (SEQ FDNO. r 13) shown above). " " : ^ 

Clones from the 1.5 kttpool were screed using a radiolabeled from 

product w^generatediusing 3458 (SEQ ID NO: 19) and 3468 (SEQ ID NO: 20) as ' ' 
primers and clone 9C7E35 (30 ng) as suo^^^^ v ' " • ' ^ . " 

PCttproduc. was used as a substrate for random prinUng to generated radiolabclC . ' 
probe. 1 80,000 clones from the 1 1.5 kb pool (70,056 originaj clones in this pool), were 
screened by hybridization with the PCR proband 9 positive clones identified: Four of these 
clones were isolated and by restriction mapping these appear to encode two independent 
clones o f 4 to 5 kb (Cone 27) and 6 to 7 kb (c lone 53) length. Sequencing of clone 27 
verified that it contains a coding region of 1 .5 kb. FIG. 13 (A-E)' shows the sequence of 
pCEK clone27 (clone 27) (SEQ ID NO: 48). 



Table 4 



SEQID 
NO. 


Fool No. 


Nucleotide Sequence 

^Degenerate substitutions .-.re shown in parentheses) 


■ -3 


3407 


g.aoa.uac.ga(ga).ga(ga).cx:(at).gAg.(;ag.cc 


'4 . :■. 


3408 


(iAGA.GAC.GA(GA).GA(GA).CC(AI-).GAA.GAG.CC 


5 


3409 


G.AGA.GAC.GA(GA).GA(GA).CC(AT).GAA.GAA.CC 


6 


3410 


G.AGA.GACGA(GA).GA(GA).CC(AT).GAG.GAA.CC 


7 


341 1 


AGA.(,AC.GA(GA).GA(GA).CC:(CG).GAG.GAG.CC 


8 


3412 


AGA.GAC.GA(GA).GA(GA).CC(CG).GAA.GAG.CC 


. . 9 . 


3413 


AGA.GAC.GA(C;A).GA(GA).C:C(GG).GAA.GAA.CC . 


io 


3414 


AGA.GAC.GA(GA).GA(CiA) CC:(CG).GAG.GAA.CC " 



10 



IS 



11 

IT 

IT 



14 



15 



16 



17 
~18~ 

TsT 

20~ 
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3415 
3416 
3417 



3418 



3419 



3420 



3421 
3422 
3458 
3468 



3469 



CG.TCA.CAG.(GA )TT.(GA)TC.AAC.CAT.CTC 
CG.TCACAG.(GA)TT. (GA)TC.TAC.CAT.CTC 
CG.TCA.CAG.(GA)T r.(GA)TC.CAC.CAT.CTC 
CG.TCA.CAG.(GA)TT.(GA)TC.GACCAT.CTC 



CG.TCA.CAG.(GA)TT.(GA)TC.AAC.GAT.TTC 



CG.TCA.CAG.(GA)TT.(GA)TC.TAC.CAT.TTC 



CGTCA,CAG.(GA)T T.(GA)TC.CAC;GAT.TTC 
CG.TCA.CAG.(GA)TT.(GA)tC.GACCAt.TTC 
GAG GGG CA G C1T TGTGGAGA 

CAG.CAT.AGG.CCA.GCC.CCA GGA.TGC.CT 



GTG.ATG.UCA.GCA.ATG;TTG.GCA i CGG 



Example 2 

Screening of human fetal h ^ in cD n a y thnr ^ 
. ^^^^^bnm Rapid-Screen- cDN A Library Wanel is provided as a 
, " S ° Tm * *™ y **» clones (plasrnid DNA) per well from a human fetal 

bra.n hbrarv. Sub p,ates are available for each well consisting of 96 wells of 50 clones each in 

Th,S ,San ° ,i80 dT P rimed ,ibra ^. size-selected and unidirectionally inserted into the 
vector pCMV-XL3. 

94 wells from the master plate were screened using PGR. The Reaction 1 
Conditions described in Example 1 , above, were followed, using only primers 3407 (SEQ 
ID NO: 3) and 3416 (SEQ ID NO: 12) with 30ng of plasmid DNA from each welL Two 
pools showed me positive 70bp ban 

.screen ^ ^« from each well of one of the subplates. £/co/i from the single positive 
well was then platedonto LB/amp plates and single colonies screened using the same PCR 
conditions. The positive clone, about 1Kb in size; was lateled oCT^SS. It contained Ihe 
original peptide sequence as well as 5' sequence that included a methionine. The 3' 
sequence did not contain a stop codori, suggesting that this was not a full-length clone, 
consistent with Northern blot data. 
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K^R CloiiintvMclhofk ! 
/ 3>RACE ™ "scdin cxperidcnti carried out in support of ,he preset i„veniioH.o 

L e,UC,da,elhe ^^^ 

■ ; 5 appropnate for rcp.ica.ing , he experiments described herein a„d/or determining -J 
^.escribed^ercinmay be found; ibr cxampfe, in White, KaU, PGR Cloninl 
• Jncorporaled herein by reference. '• ? 

io rt-pcr ]:: '' ',-,:. '-~ : .---<r-j' 

[ For reverse tnnscriptibn^lyn^ 

h COnSW ^ * *3427-3434 (SEQ ID NOS: 22-29 respectively), the sequences of which are 

shown ■nTableS.below.MauixR^PCRusinV^ 

,5, 

cDNA product with primers #3428 + 3433 (SEQ ID NOS: 23 + 28). A., RT-POt nations 
cmp.oyed ,0-50 ng input po,y-A + RNA equivalents per reaction, and were carried out for 35 

30 sec, and a 72°C extension for 30 sec. 
20 The degeneracy of primers #3428 + 3433 (SEQ ID NOS: 23 + 28) was further broken 

downing " Plimer S6t 2 > COm P risi "g DNAs #3448-3455 (SEQ ID NOS: 30-37) (Table 5) 
Ma*x RT-PCR was repeated using primer set 2,and cDNA reverse transcribed from pb.y* + ' 
RNA from MR-32 human npurobJastoma ce.ls (American Type Culture Collection, Manias, 

So m Mn 38 Primary - man neUr0na, <?UUUrcS ' " amplification. Primers #3450 
25 ^f^' ^ ^ ) ""d-MSA (SEQ © NO; 36) from set 2 moist efliciendy' 'ai^lifl«d'a-cC0«iA 
fragment of the predicted size (72 bp), although primer, 3450+3453 (SEQ ID NOS: 32 and 35) 
and3450 +3 455(SE Q IDNOS:32and37)a,so^ P ,^ ' 
efTiaency.A72bpPCR product was obtained by amp.ificationofcDNA from lMR-32ce„s and 
pnmary human neuronal cultures with primers 3450 (SEQ ID NO: 32) and 3454 (SEQ ID NO: 36). 
Slan dJ'RACF-Prp 

Internal primers matching the upper (coding) slran0 for 3. Rapi(J Amplirication of 5 . 

t (RACE) "* "~ -and for 5 , RACE PGR wore designed and 

-de according ,o mc.hods Known In the ; ,rt (,,.. , rohmai , M. A., M. K. Hush and C , R. 
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Martin (1988)/*Rapid production of full-length cDNAs from rare transcripts: "^plification usirig 
a single gene specific oligonucleotide primer.** Proc. Nail. Acad. Sfef. U.S.A. 85(23): 8998- 
9002.) The DNA primers used for this experiment (#3459 & #3460) (SEQ ID NOS: 36 and 39) 
are illustrated schematically in Table 4 and the exact sequence of these primers is presented in 

5 Table 3. These primers can be utilized in standard RACE-PCR methodology employing 

commercially available templates (e.g. Marathon Ready cDNA®, Clontech Labs), or custom 
tailored cDNA templates prepared from RNAs of interest as described by Frohman et at. (ibid.). 

In experiments carried out in support of the present invention, a variation of RACE was 
employed to exploit an IMR-32 cDN A library cloned in the retrovirus expression vector 

10 pLPCXlox, a derivative of pLNCX. As the vector junctions provide unique anchor sequences 
abutting the cDNA inserts in this library, they serve the purpose of 5' and 3' anchor primers in 
RACE methodology. The sequences of the specific 5* and 3' anchor primers we employed to 
amplify {J-secretase cDNA clones from the library, primers #3475 (SEQ ID NO: 40) and #3476 
(SEQ ID NO: 41), are derived from the DNA sequence of the vector provided by Clontech Labsi 

15 Inc., and are shown in Table 3. 

Primers #3459 (SEQ ID NO: 38) and #3476 (SEQ ID NO: 4 1 ) were used for 3* RACE 
amplification of downstream sequences from our IMR-32 cDNA library in the vector 
pLPCXlox. The library had previously been sub-divided into 100 pools of 5,000 clones per pool, 
and plasmid DNA was isolated from each pool. A survey of the 100 pools with the primers 

20 identified as diagnostic for presence of the P-secretase clone, according to methods described in 
Example 1, above, provided individual pools from the library for RACE-PCR. 100 ng template 
plasmid from pool 23 was used for PCR amplification with primers 3459 + 3476 (SEQ ID NOS: 
38 and 41 respectively). Amplification was carried out for 40 cycles using ampIi-Taq Gold®, 
under the following conditions: denaturation at 95°C for 1 min, annealing at 65°C for 45 sec., 

25 and extension at 72°C for 2 min. Reaction products were fractionated by agarose gel 
chromatography, according to methods known in the art (Ausubel ; Sambrook). 

An approximately 1.8 Kb PCR fragment was revealed by agarose gel fractionation of the 
, reaction products. The PCR product was purified from the gel and subjected to DNA sequence 

analysis using primer #3459 (SEQ ID NO: 38). The resulting sequence, designated 23A, and the 

30 predicted amino acid sequence deduced from the DNA sequence are shown in FIG. 5. Six of the 
first seven deduced amino-acids from one of the reading frames of 23 A were an exact match . 
with the last 7 amino-acids of the N-terminal sequence determined from the purified 



6& 



( 



protein, purified and sequenced in further experiments carried out in support of the present 
invention, from natural sources. 
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Table 5 



5EQID 
NO. 


DNA # 


NUCLEOTIDE SEQUENCE 7 


COMMENTS 


22 


3427 


GAY GAR GAG CCN GAG GA 




23 


3428 


GAY GAR GAG CCN GAa GA 




it* - 




fiAY AAR fiAp CCN GAft GA 




25 


3430 .... 


GAY GAR GAa CCN GAa GA 




'26 


3431 . 


,RTT RTC NAC CAT TTC 




27 


3432 


RTT RTCNAC CAT cTC K- 




28 


3433 


f CN ACC ATY TCN ACA AA 




29 


3434 


TCN ACC ATY TCN ACG AA 




30 


3448 


ata ttc taa a GAY GAR GAa CCa GAa GA 


5* primer, break down of 3428 w/ 5* Xbal tail, 
1of4 


31 


3449 


ata ttc taa a GAY GAR GAq CCq GAa GA 


5* primer, break down of 3428 w/ 5* Xbal tail. 
2 of 4 


32 


3450 


ata ttc taa a GAY GAR GAa CCc GAa GA 


5' primer, break down of 3428 w/ 5* Xbal tail. 
3of4 


33 


3451 


ata ttc taa a GAY GAR GAq CCt GAa GA 


5' primer/break down Of 3428 w/ 5' Xbal tail, 
4 of 4 


34 


3452 


aca caa alt c TT RTC NAC CAT YTC aAC AAA 


breakdown of 3433. 1 of 4; tm « 50 


35 


3453 


aca coa att c TT RTC NAC CAT YTC aAC AAA 


breakdown of 3433 w/ 5* Eco Rl tail. 2 of 4; 
tm = 50 


,: 36 


3454 


aca caa attcTTRTC NAC CAT YtC cAC AAA 


breakdown of 3433 w/ 5' Eco R\ tail. 3 of 4; 
tm = 50 


37 


3455 


aca caa att c TT RTC NAC CAT YTC tAC AAA 


breakdown of 3433 w/ 5 # Eco Rl tail. 4 of 4; 
tm = 50 


.38 


3459 


aagaG CCC GGC CGG AGG GGp A 


5* upper strand primer for 3' race encodes 
eEPGRRG 


39 


3460 


aaa GCT GCC.CCT GCG GCC GGG 


3* lower strand primer for 5* RACE 


40 


3475 


AGC TCG TTT AGT GAA GCG TCA GAT GG 


pLNCX 5' primer 


41 


3476 


ACC TAC AGG TGG GGT CTT TCA TTC CC 


pLNCX. 3* primer 



Example 4 

P-secretasc Inhibitor Assays 
Assays for measuring jJ-seeretase activity are well known in the art. Particularly 
useful assays, summarized below, are detailed in allowed ILS. Patent 5,744,346, incorporated 
5 herein by reference. 

A. Preparation of MBP-C125sw . ~ 

I. Preparation of cells 

Two 250 ml cell culture flasks containing 50 ml LBkmplGO per fl^sk were seeded 

10 with one colony per flask of E; coli pMAL-CI 2SSW clv2 (E/cqli expressing MBP-C125sw 
fusion protein) . Cells were allowed to grow overnight at 37°Q Aliqouts (25 ml) were 
seeded in 500 ml per flask of LBamplOO in 2 liter flask?, which were then allowed to grow at 
30°. Optical densities were measured at 600 nm (OD^) vs LB broth; 1.5 nil lOOmM IPTG 
was added when the OD was ~0.5. At this point, a pre-incubation aliqout was removed for 

15 SDS-PAGE ("-I"). Of this aliqout, 0.5 ml was centrifuged for 1 min in a Beekman 
microfuge, and the resulting pellet was dissolved in 0.5 ml 1 x LSB. The cells were 
incubated/induced for 5-6 hours at 30 C, after which a post-incubation aliquot ("+1") was 
removed. Cells were then centrifuged at 9,000 rpm in a KA9.1 rotor for 10 min at 4° C. 
Pellets were retained and stored at -20 C. 

20 2. Extraction of bacterial cell pellets 

Frozen cell pellets were resuspended in 50 ml 0.2 M Nad, 50mM Tris, pH 7.5, then 
sonicated in rosette vessal for 5 x 20 sec bursts, with 1 min restsjbetween bursts. The extract 
was centrifuged at 16,500 rpm in a KA1 8.5 rotor 30 min (39,OQ0xg). Using pipette as a 
pestle, the sonicated pellet was suspended in 50 ml urea extraction buffer (7.6 M urea, 50 mM 

25 Tris pH 7.5, 1 mM EDTA, 0.5% TX-100). The total volume was about 25 ml per flask. The 
suspension was then sonicated 6x 20 sec, with 1 min rests between bursts. The suspension 
was then centrifuged again at 1 6*500 rpm 30 min in the KA 1 8,5 rotor. The resulting 
supernatant was added to 1.5 L of buffer consisting of 0.2 M NaCl 50 mM Tris buffer, pH 
7.5, with 1 % Triton X- 1 00 (0.2M NaCl-Tris- 1 %Tx); and was stirred gently at 4 degrees C 

30 for 1 hour, followed by centrifugation at 9;000 rpm in KA9.1 for 30 min at 4°C. The 
supernatant was loaded onto a column of washed amylose ( 1 00 ml of 50% slurry; New 
England BioLabs). The column was washed with 0.2 M NaCl-Tris-l%TX to baseline (+10 
column volumes), then with 2 column volumes 0.2M NaCI-Tris-1% reduced Triton X-100. 

60 



The protein was then eluted with 10 mM maltose in the same buffer. An equal volume of 6 
M guanidine HCI/0.5% TX-100 was added to each fraction. Peak fractions were pooled and 
d«lutcd to a final concentration of about 2 mg/ml. The fractions were stored at -10 degrees C 
before dilution (20-fold, to 0.1 mg/m] in 0.1 5% Triton X-100). Diluted aliquots were also ' 
5 stored at -40 C. 

B. Antibody-hag^ Acc a y S v-- 
The assays described in this section are based on the ability of certain antibodies, 
hereinafter "cleavage-site antibodies " to distinguish cleavage of APP by P-secretase, based 
on the unique cleavage site and consequent exposure of a specific C-terminus formed by the 
10 cleavage. The recognized sequence is a sequence of u^ally about 3-5 residues is 
immediately amino t^^ 

cleavage of P -APP, such as Val-Lys-i^t in wild-type or VaNAsn-Leu- in the Swe^double 
mutahon variant form of APP; Recombinant ly-^pressed proteins, described belpw^ 
used as substrates for P-secretase. / 
•5 MBP-C175 Assay: MBP-C125 substrates were expressed in £ co// as a fusion 

protein of the last 125 amino acids of APP fused to the carboxy-terminal end of maltose- 
bmdmg protein (MBP), using commercially available vectors from New England Biolabsl 
The S-cleayage site was thus 26 amino acids downstream of the start of the C- 125 region. > < 
This latter site is recognized by monoclonal antibody SW1 92. 

Recombinant proteins were generated with both the wild-type APP se^ueiK^e (KIBP- 
C125 wt) at the cleavage site (..Val-Lys-Mel-Asp-Ala..) (SEQ ID NO: 54) or the "Swedish" 
double mutation (MBP-C125 sw) (.. Val-Asn-Leu-Asp-Aia..) (SEQ ID NO: 51). As shown 
schematically in FIG. 19A, cleavage of the intact MBP-fusion.protdn results in the 
generation of a truncated amino-terminal fragment, with the new SW-192 Ab-positive 
25 epitope uncovered at the carboxy /terminus. This aniino-terrninal fragment can be 

recognized on Western blots with the same Ab, or, quantitatively, using an anti-MBP 
capture-bioUnylated SW-192 reporter s^ 

polyclonal antibodies were raised in rabbits (Josman Labs, Berkeley) by immunization with 
punfied recombinandy expressed MBP (New England Biolabs). AnUsera were affinity 
30 P^°" a column of immobilized MBR^ 

expressed in E. coli, then purified as described above. 

Microliter 96-weII plates were coated with purified anti-MBP antibody (at a 
concentration of 5-10 ug/m»). fo „ owcd by blocking wkh human ^ fa 



1 g/iiter sodium phosphate monobasic, 10.8. g/liter sodium phosphate dibasic, 25 g/liter 
sucrose, 0.5 g/liter sodium azide, pH 7.4. Appropriately diluted p-secretase enzyme (5 fil) 
was mixed with 2.5 )x\ of 2.2 fjityi MBP-C125sw substrate stock. In a 50 pi reaction mixture 
with a final buffer concentration of 20 mM acetate buffer, pH 4.8, 0.06% Tritop X-100, in 
individual wells of a 96- well microtiter plate, and incubated for 1 hour at 37 degrees C 
Samples were then diluted 5-fold with Specimen diluent (0.2 g/i sodium phosphate 
monobasic, 2.15 g/i siodium phosphate dibasic, 0.5 g/1 sodium azide, 8.5 g/1 sodium chloride, 
0.05% Triton X-405, 6 g/l tiS A), further diluted 5*10 fold into Specimen Diluent on anti- 
MBP coated plates, and incubated for 2 hours at rooni temperature: Following incubations 
witJi sampifes or antibodies; plates Wei^ w^hed at least four tiines in TTBS (6A5 M NaCt, 50 
mM Tris, ph&.5, 0.05% f ween-20): Biotiriylateci SW192 antibodies were used as the 
reported S W192 polyclonal antibodies were bibtiriylated using NHS-bibtin (Piefcej, 
following the manufacturer's instruction. Usually, the biotiriylat^ airitib^ at 
about 240 ng/ml, the exact concentration varying with the lot of antibodies used. Following 
incubation of the plates with the reporter; the^ ELIS A Was developed usirig streptaVidin- 
labeled alkaline phosphatase (Boeringer-Mannheim) aUid 4^methyl^umbelliferylph6sjphate as 
fluorescent substrate. Plates were read in a Cytofluor 2350 Fluorescent Measurerheht 
System. Recombinantly generated MBP-26SW (product inalog) was used as a standard to 
generate a standard curve, which allowed the conversion of fluorescent units into amount of 
product generated. ^ 

This assay protocol was used to screen for inhibitor structures, using "libraries" of 
compounds assembled onto 96-well microtiter plates. Compounds were added, in a final 
concentration of 20 -fig/nil in 2% DMSO, in the assay format described above, and the extent 
of product generated compared with cofitrol (2% DMSO only) p-sdcretase incubatioris, to 
calculate "% inhibition^ "Hits" were defined as compounds Which result in >3 5% inhibition 
of enzyme adi vity at test concentration. This assay ckn also be used to provide IC* values 
for inhibitors, by varying the concentration of test compund over a range to calculate from a 
dose-response curve the concentration required to inhibit the activity of the enzyme by 50%. 

Generally, inhibition is considered significant as compared to control activity in this 
assay if it results in activity that is at least 1 standard deviation, and preferably 2 standard 
deviations lower than a mean activity value determined over a range ofiamples. In additior 
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a Auction ofactivity that ii heater than about 25%, and preferably greater than about 35% 
of control activity may also be considered significant 

Using the foregoing assay system, 24 "hits" were identified (>30% inhibition at 50 
uM concentration) from the first 6336 compouhds tested (0.4% hit rate). Of these 12 
compounds had 1C& less than 50 uM, including tie-screening in the P26-P4'sw assay, below. 

P?fi-P4 , sw assay . The P2frP4 , sw substrate is a biotin^inkedp^tide of the sequence 
(biotin)CGGADRGLTTRPGSGLTNlKTEEISBYNLDAEE (SEQ ID NO: 63). TheP26-Pl 
standard has me sequence (biotin)CGGApRGLTTRPGSGLTr^ (S^JD 
NO: 64), where the N-iermihal *'GGG" servesasa linker between biotin and we substrate in 
both ies. Peptides were prepared by Ana^ ; ; / 

synthesis with bc^amino. acids. Biotin , was coupled to, the terminal cysteine sulfjiydryi by 
Anaspec, Inc. after synthesis of the peptide, using EZ-link lodoacetyl-LC-Bio^ 
Peptides are stored as 0.8-1 .0 mM stocks in 5 mM Tris, with the pH adjucted to around } 
neutral (pH 6.5-7.5) with sodium hydroxide. : 
15 For the enzyme assay, the substrate concentration can yary from 0 - 200 uM. 

Specifically for testing compounds for inhibitory activity, substrate concentration is 1.0 uM. 
Compounds to be tested were added in DMSO, with a final .DMSO concentration of 5%; in 
such experiments, the controls also receive 5% DMSO. Concentration of enzyme was varied, 
to give product concentrations within the linear range of the ELISA assay (125 - 2000 pM, 
20 after dilution), these components were incubated in 20 mM sodium acetate, pH 4:5, 0.06% 
Triton X-100, at 37 °C for 1 to 3 hours. Samples' Were diluted 5-fold in specimen diluent 
(145.4 mM sodium chloride, 9.51 mM sodium phosphate, 7.7 nM 

Triton X-405, 6 gm/iiter bovine serum albumin, pH 7.4) to quench the reaction, then diluted 
further for the ELISA as needed. For the ELISA, Costar High Binding 96-well assay plates 

25 (Coming, Inc., Coming, NY) were coated with SW 192 monoclonal antibwly from clone 
16A7, or a clone of similar affinity: Bi6tin-P26-P4' standards Were diluted in specimen 
diluent to a final concentration of 0 to 2 nM. Diluted samples and standards ( IG0 ul) are 
incubated on the SW192 plates at 4 ° C for 24 hours.The plates are washed 4 times in TtBS 
buffer (150 mM sodium chloride, 25 mM Tris, 0.05 % Tween 20, pH 7.5). then incubated 

30 with 0. 1 ml/well of streptavidin - alkaline phosphatase (Roche Molecular Biochemicals, 
Indianapolis, IN) diluted 1:3000 in specimen diluent. After incubating for one hour.at room 
temperature, the plate was washed 4 times in TTBS, as described in the previous section, and 
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incubated with fluorescent substrate solution A (3 1 ;2 gm/liter 2-amino-2-methyl- 1 -propanoic 
30 mg/liter, adjusted to pH 9.5 wth HCI). Fiuorescent values were read after 30 minutes. 

6: Assays using Sjmtheric Oligopeptide Substmt^ ; , ; 
5 Thisas^y forr^^ 

seafetase preparitibtis- Synthetic oligopeptides are prepared 'which incorporate the known 
cleavage site of p-secf fctase, and optional deteetable tags, such 1 as fluorescent or chromogenic 
moieties. Examples of such peptides, as well as their production and detection methods are 
described in ailoW^ U.SrPatent 5;942 t 40O,^ 

10 products can be detected using high performance liquid chromatography, or flu^ ; . 

chromogenic detection methods appropriate to- tfaiB;|>eptlde -to.;]^/4leCec]ted,. adcording/to 
methods well known in the art. By way ofexJimpte; one such peptide has the sequence 
SEVNLTDAEF (SEQ ID tiO: 52), and the cleavage site is between xesidues S and 6. 
Another preferred substrate has the sequence ADRGLTTRPGSGLTNK^ F 

15 (SEQ ID NO: 53), and the cleavage site is between ^ . 

D. P-secretase Assays of Crude Cell or Tissue Extracts 

Cells or tissues were extracted in extraction buffer (20 mM^ 
20 EDTA, 0.2% Triton X^lOO, I mM PMSF, 20 ng/ml pepstatin, 10 pg/ml E-64). The volume 
of extraction butter will vary between samples, bat should be at least 200^1 per 1 0 6 cells. 
Cells can be suspended by trituration with a micropipette, while tissue may require 
homogenization. The suspended samples were incubated for 30 minutes on ice. If necessary 
to allow pipetting, unsolubilized material was removed by centrifugation at 4 degrees C, 
25 16,000.x £(14,000 rpm in a Beckman mierofuge) for 30 minutes. The supernate was assayed 
by dilution into the final assay solution. The dilution of extract will vary, but should be 
sufficient so that the protein concentration in the, assay is not greater than 60 pg/ml.- The assay 
reaction also contained 20 mM sodium acetate, pH 4.8, and 0.06% Triton X-100 (including 
Triton contributed by the extract and substrate), and 220 — 1 10 nM MBP-C 125 (a 1:10. or 
30 1:20 dilution of the 0. 1 mg/ml stock described in the protocol for substrate preparation). 
Reactions were incubated for 1 - 3 hours at 3?degrees C before quenching with at least 5 - 
fold dilution in specimen diluent and assaying using the standard protocol. 



• : Example 5 

... ' . Purification of p-secretase 

A. Purification of Naturally Occurring jj-secretase 

Human 293 cells were obtained and processed as described in U.S. Patent 5,744,346, 
incorporated herein by reference. (293 cells are available from the American Type Culture 
Collection, Manassas, VA). Frozen tissue (293 cell paste or human brain) was cut into pieces 
and combined with five volumes of hbmbgehiTation buffer (20 rnM Hepes, pH 7.5, 0.25 M 
sucrose, 2 mM EDTA). The suspension was homogenized using a blender and centrifuged at; 
1 6,000 x g for 30 irun at 4°C, The siperhafents were discarded and the pellets were 
suspended in extraction buffer (20 mM MES, pH 6.0, 0.5% Triton X-100, 150 mM Nad, 
2 mM EDTA, 5 ug/ml leupeptin, 5 /xg/ml.E64, 1 Mg/ml pepstati.n, 0.2 mM PMSF) at the 
original volume. After yortex-mixingv the ^extraction was completed by agitating the tubes at 
4°C for a period of one hour. The mixtures were centrifuged as above at 16,000 x g, and the 
supematarits were pooled. The pH of the extract was adjusted to 7,5 by adding ~l% (v/v) of 
1 M Tris base (not neutralized). 

The neutralized extract was loaded onto a wheat germ agglutinin-agarose (WGA- 
agarose) column pre-equilibrated with 10 column volumes of 20 mM Tris, pH 7.5, 0-5% 
Triton X-100, 150 mM NaCl, 2 mM EDTA, at 4°C. One milliliter of the agarose resin was 
used for every 1 g of original tissue used. ThcWGA-column was washed with 1 column 
volume of the equilibration buffer, then 10 volumes of 20 mM Tris, pH 7.5, 100 mM NaCl, 2 
mMNaCl, 2 mM EDTA, 0.2% Triton X-100 and then elutedas follows. Three-quarter 
column volumes of 10% chitin hydrolysate in 20 mM Tris, pH 7.5, 0.5%, l50mM NaCl, 
0.5% Triton X-100, 2 mM EDTA were passed through the column after which the flow was 
stopped for fifteen minutes. An additional five column volumes of 10% chitin hydrolysate 
solution were then used to elute the column. All of the above eluates were combined (pooled 
WGA-eluate). 

The pooled WGA-eluate was diluted 1:4 with 20 mM NaOAc, pH 5.6, 0.5% Triton 
X-l 00, 2 mM EDTA. The pH of the diluted solution was adjusted to 5.0 by adding a few 
drops of glacial acetic,acid while monitoring the pH. This "SP load" was passed through a 5- 
ml Pharmacia HiTrap SP-columh equilibrated with 20 mM NaOAc, pH 5.0, 0.5% Triton 
X-l 00, 2 mM EDTA, at 4 ml/min at 4°C. 
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The foregoing methods provided peak activity having a specific activity of greater 
than 253 nM product/ml/h/pg protein in the MBP-C125-S W assay, where specific activity is 
determined as described below, with about 1500- fold purification of the protein. Specific 
activity; of the purified p-secretase was measured as follows. MBP C125-SW substrate was 
5 combined at approximately 220 nM in 20 mM sodium acetate, pH 4.8, with 0.06% Triton 
X-100. The amount of product generate was measured by the P-secretase assay, also 
de^bed belovyv Specific activity vyas then calculated as: 

Specific ; Activity = /Product cone. nMVDilution factor) 
(Enzyme soL vol)(ta 




'The Specific Activity is thus expressed as pmolesof product pr^uc^ i>er /xg pf {J- 
10 secretase per houn Further purification of human brain enzyme was achieved by loading the 
" SPflowthiftu^ 

methods described below. Results of this purification step are summarized in Table 1 , above. 

B. Purification of P-secretase from Recombinant Cells 

Recombinant cells produced by the methods described herein generally were made to 

1 5 over-express the enzytiie; that is, they produced dramatically more enzyme per cell than is 
found to be endogenously produced by the eel Is. or by most tissues. It was found that some 
of the steps described above could be omitted from the preparation of purified enzyme under 
these circumstances, with the result that even higher levels of purification were achieved. 
Cos A2 or 293 T cells transfected with P-seciretase gene construct (see Example 6) 

20 were pelleted, frozen and stored at -80 degrees until uke: The cell pellet was relstispended 
by homogenizing for 30 seconds using a handheld homogenizer (0.5 ml/peltet of 
approximately 10 6 cells ih extraction buffer consisting of 20 mKl TRIS buffer, jpH 7^5, 2 mM 
EDTA, 0.2% Triton X-l 00, plus protease inhibitors: 5 ng/ml E-64, 10 ng/ml pepgtatin, 1 mN 
PMSF), centrifuged as maximum speed in a microfuge (40 minutes at 4 degrees C). Pellets 

25 were suspended in original volume of extraction buffet/then stirred at T hour at 4 degrees C 
with rotation, and centrifuted again in a microfuge at maximum speed for 40 minutes. The 
resulting supernatant was saved as the "extract.** The extract was then diluted with 20 mM 
sodium acetate, pH 5.0, 2 mM EDTA and 0.2% Triton X-l 00 (SP buffer A), and 5M NaCl 
was added to a final concentration of 60 mM NaCl. The pH of the solution was then adjuste 
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to pH 5.0 with glacial acetic aciddiluted 1 : 10 in water. Aliquots were saved ("SP load"). The 
SP ioad was passed through a 1 ml SP HiTrap column which was pre-washed wifo 5 ml SP 
buffer A, 5 ml SP buffer B (SP buffer >A with 1 M:NaCI) and lO mt SP buffer A,. An 
additional 2 ml of 5% SP buffer B was pa&ed uv^ 

5 sample from the column. The pH of the SP flow-through was adjusted to pH 4.5 wjfh 10X 
diltited acetic acid. This flow-through was then applied to a P10,P4 , staD->V-Sepharose 
Affinity column, as described below; ; The column. (250 ul bed size) was pre-equilibrated 
with at least 20 column volumes of equilibration hiiffer (25 mM NaCl, 0.2% Tji^on X-100. 
1 0.1 rnM EDTA, 25 mM sodium acetate, pM 4.5)^ then loaded with thediluteq>upematant. 

10 Arter loading, subsequent steps were carried out at room temperature. The colwnh vras. 
hashed wimwash% 

4.5) before addition of 0.6 column bed volumes of borate elution buffer (2W rnM NaCl, 0.2% 
reduced Triton X-100, 40 mM sodium borate, pH 9.5>. The column was then capped, and an 
additional 0.2 ml elution buffer was added. The column was allowed to stand for 30 minutes. 
15 Two bed volumes elution buffer were added, and column fractions (250 M l) Were collected. 
The protein peak eluted in two fractions, 0.5 ml of-lO mg/ml peptstatin was added per 
milliliter of collected fractions. 

Cell extracts made from cells transfected with full length clone 27 (encoding SEQ ID 
NO: 2; 1 -501), 419stop (SEQ ID NO:57) and 452stop (SEQ ID NO: 59) were detected by 
Western blot analysis using antibody 264A (polyclonal antibody directed to amino acids 46- 
67 of P-secretase With reference to SEQ ID NO: 2). 
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Example 6. 

Preparation of Heterologous Cells Expressing Recombinant p-secretase 



TWO separate clones (pCEKclone27 and pCEKclone53) were transfected into 293T or 
COS(A2) cells using Fugene and Effectene methods known in the art. 293T cells were 
obtained from Edge Biosystems (Gaithefsburg, MD). They are KEK293 cells transfected 
with SV40 large antigen. COSA2 are a subclone of COS1 cells; subcloned in soft agar. 
30 F..GFNE Method : 293T cells were seeded at 2x10* cells per well of a 6 well culture 

plate. Following overnight growth, cells were at approximately 40-50% confluency. Media 
was changed a few hours before transfection (2 ml/well). For each sample, 3 ul of FuGENE 
6 Transfection Reagent (Roche Molecular Biochemicals, Indianapolis, IN) was diluted into 

75 



p. 

6.1 ml of sehim^fr^ culture d 

temperature for 5 min. One microgram of DNA for each sample (Q.5-2 m^ml) was a<|dbd to 
a separate tube, the diluted FuGENE reagent was added drop-wise to the concentrated DNA. 
After gentle tapping to mix, this mixture<was incubated at room temperature foi; 15 minutes. 
5 The mixture was added diropwise dnto the cells and swirled gently to mix. The cells were 
then itfcubated it 37 degrees Gj in an atmosphere of 7.5% GO : . The conditioned media and 
ceilis were harvested after 48 hours. Conditioned media \yas collected, centrifuged and : 
isolated from the pellet. 'Proteose inhibitors (5 ng/ml E64, 2 : |ig/ml : i^t$tAi^ v 0^2..inM; 
PfaSF)Wete added prior to freezing. The celimonplayer was rinsed once with PBS, tehn 0.5 

10 m! of lysis buffer (1 mM HIPIS, pH 7.5; I mMEDTA, 0,5% Triton X^IW),. [ mM PMSF, 10 
ji|/tril E64) was added. The lyfcate was frozen -and thaw^ vo^ 
and the supernatant was frozen until assayed ; . ; . • - .^..j- 

Effective Method . DNA (0.6^g) was added wh^^ 
Valencia, CA) into a 6-well culture plate using a standard tranisfection protpecil according to 

1 5 manufacturer's instruct ions. Cells were harvested 3 days after trans fee tion and the eel 1 pel lets 
wefe snap frozen. Whole cell lysates were prepared and various amounts of lysate were 
tested for (J-secretase activity using the MBP-C125sw substrate. FIG. 14B shows the 
results of these experiments, in which pitomoles of product formed is plotted against 
micrograms of COS cell lysate added to the reaction. The legend to the figure describes the 

20 enzyme source, where activity frorri cells transfected with DNA from ppEKclone27 and 
PCEKclone53 (clones 27 and 53) using Effective are shown as closed diamonds and solid 
squares, respectively, activity from cells transfected with DNA from clone 27 prepared with 
FuGENE are shown as open triangles, and mock transfected and control plots show no 
activity (closed triangles and "X" markers). Values greater than 700 pM product are out of 

25 the linear range of the assay. 

Example 7 

Preparation of P10-P4'sta(D->V) Sepharose Affinity Matrix 
30 A, Preparation of PI 0-P4'sta(D->V) inhibitor peptide 

PiO-P4'sta(b->V) has the sequence NH 2 -KTEEISEVN[sta]VAEF-COOH (SEQ ID 
NO: 72), where "sta" represents a statine moiety. The synthetic peptide was synthesized in a 
peptide synthesizer using boc-protected amino acids for chain assembly; All chemicals, 

*6 



reagents, and boc « ..ino acids were purchased from Applied Biosystems (AB1; Foster City, 
CA) Wiethe exception of dichlorom 

Burdick and Jackson. The starting resin, boc-Phe-6cH2.Pam resin was also purchased from 
AB1. AH amino acids were coupled following preactivatibn to the corresponding HOBT ester 
5 using 1.0 equivalent of 1-hydrox^ L0 equivalent of N,N* 

dicyclohexylwrbodiimide (DCC) in dimethylformamide. The bpc protecting group on the 
amino acid a-amine was removed with 50% trifiuoroacctic acid in dichloromethane after 
each coupling step and prior to Hydrogen Fluoride cleavage. 

Amino acid side chain protection was as follows: Glu(BzI), Lys(CI-CBZ), 
10 SeKOBzl), Thr(OBzl). AH other amino acids were used with no further side chain protection 
including boc-Statine. v ( - ^ , , 

t (Bzl) benzyl, (CBZ) carbobenzoxy,(CI-CBZ)chlon>cartK)benzoxy^ (OBzl) O-benzyl] 

The side chain protected l^ptide ^ 
reacting with ahhydroushydrog^ forohehburi This generates the 

15 fully dt^rotectcd chide pep as a e^ermihal carboxylic acid. 

FollowihgHF treatment, the peptide was extihacted from the resin in acetic acid arid 
lyophilizcd. The trude peptide was then purified using preparative reverse phase HPtC on a 
Vydac C4i 330A, 1 Oum column 2.2cm LD. x 25cm in letigth. The solvent system used with 
this column was 0.1%TFA / H2O ^ as the 

20 mobilc Phase: Typically the pepUde was loaded onto the column in 2 % [B] at 8-10 mlVmin. 
and eluted using a linear gradient of 2% (BJ to 60% [B] in 174 minutes. 

The purified peptide was subjected to mass spectrometry, and analytical reverse phase 
HPLC to confirm its composition and purity. 

25 9- Incorporation into Affinity Matrix 

All manipulations were carried out at room temperature. 1 25 ml of 80% slurry of 
NHS-Sepharose (i e. 10 ml packed volume; Pharmacia, Piscataway, NJ) was poured into a 
Bio-Rad EconoColumn (BioRad, Richmond, CA) and washed with 165 ml of ice-cold 1.0 mM 
HCt When the bed was fully drained, the bottom of the column was closed oft and 5.0 ml of 

30 ™m^mlP^ 

l was added. The column was capped and intubated with rotatioh for 24 hours. After incubation, 
^ the column was allowed to drain, then washed with 8 ml of 1 .0 M ethanolamine, pH 8.2. An 
^ additional 10 ml of. the ethanolamine solution was added, and the column was again capped 
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and incubated overnight with rotation. The column bed was washed with 20 ml of 1 .5 M 
sodium chloride, 0 5 M Tris, pH 7.5, followed by a series of buffers containing 0.1 mM 
EDTA, 6.2% Triton X-100, and the following cbniponents; 20 mM sodium acetate, pH 4.5 
(100 ml); 20 mM sodium acetate, pk 4.5JL0 M sodium chloride (100 ml); 20 mM sodium 
5 borates, pH 9.5, 1 .0 M sodium chloridte (200 mlj; 20 mML sodium borate, pH 9.5 (1 00 ml). 
jFirially, the column bed was washed with 15 ml of 2 mM tris, 6.01 ^sodium azide (no 
Triton or EDTA), and stored in thkt buffer, at 4°C; 

10. Co-Transfection of Cells with p-secretase and APP 

293T ceHs were cM^ 
wt and P-secreta$e„or ^ 

described in Example 4, above. pither pCEKGlone27 or ftohCJ containing full length (J- 

15 secretase were used for expression of Secretase* The plasmid construct pcthCK75 1 used for 
the expression of APP in^these transfections was derived as described in Dugan et al., JBC, 
270(18) 10982-1 0989(1995) and shown schematically in FIG. 21. A p-gal control plasmid 
was added so that the total amount of plasmid transfected was the same for each condition; . 
: 0-gal expressing pGEK and pohCK vectors do not replicate in 293X; or COS cells. Triplicate 

20 wells of cells were transfected with the plasmid, according to standard methods described 
above, then incuabated for 48 hours, before collection of conditioned media and cells. Whol 
celllysates were prepared and tested for the fJ-secretase enzymatic activity. The amount off 
secretase activity expressed by transfected 293T cells was comparable to or higher than that 
expressed by CosA2 cells used in the single transfection studies. Western blot assays were 

25 carried out on conditioned media and cell lysates, using the antibody 13G8, and AP ELISAs 
carried out on the conditioned media to analyze the various APP cleavage products. 

While the invention has been described wi th reference to speci fi c methods arid . 
embodiments, it will be appreciated that various modifications and changes may be made 
without departing from the invention. All patent and literature references referred to herein 

30 are herein incorporated by reference. 



Claims 

1. A protein purified to apparent homogeneity comprising a segment of a p- 
secrctase enzyme protein Jacking the signal sequence (amino acid residues 1-21 with 
respect to SEQ ID NO:2) and lacking the putative pro region (ami rip acid residues 22- 
45 with respect to SEQ ID NO:2). 

2. \ The protein of claim 1 , wherein the enzyme has been purified sufficiently so 
that its activity in cleaving the 695-a?ninQ acid isotype of Mmyloid precursor protein 
.(BtAPP) between amino, acids 596 and 597- thereof is at least 10,00Q-fqld gieater than 
an activity exhibited by a solubilised but unenriched membrane fraction from human 
293 cells. 

3. The protein of claim 1 characterised by a specific activity of at least about 0.2 
15 x 10 5 nM/h/jig protein in an MBP-C125sw substrate assay. 

4. The protein of claim 3, wherein said specific activity is at least 1.0 x 10? 
nM/h//xg protein. 

20 5. The protein of any one of claims 1 -4, wherein said protein has an N-terininal 
residue corresponding to a residue selected from the group consisting of residues 46, 
58 and 63 with respect to SEQ ID NO: 2 and a C-terminus selected from a residue 
between positions 452 and 501 with respect to SEQ ID NO: 2. 

25 6. The protein of claim 5, wherein said C-terminus is between residue positions 
. . 452 and 470 with respect to SEQ ID NO: 2. 

7. The protein of any of claims 1-5, wherein said protein consists of a polypeptide 
having the amino acid sequence SEQ ID NO: 43 [46-5011, SEQ ID NO: 70 [63-452], 
30 SEQ ID NO: 69 [63-501]! SEQ ID NO: 67 [58-501], or SEQ ID NO: 68 [58-452]. 



8. Theproteinof any one of claims 1t5, wherein said protein comprises or 
consists of a polypeptide having the amino acid sequence SEQ ID NO: 58 [46-452J. 

5 9. A crystalline protein composition fbririW Fii6Ai tfte' protein 6f any one of claims 
I arid5-8. ." : v. • • 

1 0. The composition of claim 9, wherein said purified protein is characterised by a 
binding affinity for the 0-secretise inhibitor substrate Pl(£P4'sta D-> V which is at 

id least i/iOO of an affiiiity exhibited by a protein having the amino acid sequence SEQ : 
ID lid: 43 [46^561], when saidprot&ns are ^ 
the sime conditions. - 

1 1. The composition of claim 9 or claim 10 when appended to claim 1, wherein 
15 said protein has the sequence SEQ ID NO: 71 (4&419] or SEQ ID NO: 75 [63-423]. 

12. The composition of claim 9, 10 or 1 1, wherein said protein is glycosylated or 
deglycosylated! 

20 13. The composition of any one of claims 9-12, further comprising a f-secretase 
substrate selected from the group consisting of MBP-C125wt, MBP-C125sw, APP, 
APPsw, and P-secretase-cleavable fragments thereof or a P-secrbtase inhibitor 
molecule. 

25 14. The composition of claim 13, wherein said P-secretase inhibitor is a peptide 
having fewer than ab6ut 15 amino acids and comprises the sequence SEQ ID NO: 78 
(VMXVAEF; P3-P4*X D^V), including conservative substitutions thereof. 

15. The composition of claim 13, wherein said f^secretase inhibitor has the 
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sequence SEQ ID NO: 72 [P10-P4*sta D-> VJ, including conservative substitutions 
thereof. 



.16. The composition of any one of claims t3'-t$, wherein said P-secretase inhibitor 
5 has the sequence SEQ JD NO: 81 [EYMXYAEF], wherein X is hydrqxyethylcne or 

Astatine. . . ,, ... . 

17. The composition of claim 13, wherein said p-secretase inhibitor is 

-1^., decomposition of claim 17 r \vhereins^dp r secretasei 
characterised by a Kj of no more than about 50 pM. 

1 9. An isolated protein, comprising a polypeptide that (i) is fewer than about 450 
15 amino acid residues in length, (ii) includes an amino acid sequence that is at least 90% 
; ; identical to SJEQ ID NO: 75 [63-423] including conservative substitutions thereof, and 

v ■ ability to cleave a substrate 

selected from the group consisting of the 695 amino acid isotype of beta amyloid 
precursor protein (BAPP) between amino acids 596 and 597 thereof, MBP-C125wt and 
. 20 : Nffi -;,/, ! /.. 

20. The protein of claim 19, wherein said polypeptide includes or has the amino 
; acid sequence of SEQ IP NO: 75 [63-423], 

25 21. The protein of claim 19, wherein said amino acid sequence is at least 95% 
identical to SEQ ID NO: 58 [46-452J. 

22. The protein pf claijn 2 1, wherein $aid polypeptide haf the sequence SEQ ED 
NO: 58 [46-452]. 

30 . • v . : , \ w : . ... . ,. . . 



23. The protein bf any ^ 

expressed by a heterologous cell. - 

24. A composition comprise one 6f claims 19 to 23 and a 0- 
5 secretaseiubstraie Sfcl&tedttbih the jgrbiip cdnsistiiigof i^P^125wti MBP- 

C125sw, APP, APPsw, and p-secretase-cleavable fragments thereof or a JJ-secretasc 
inhibitor molecule. 

25. The composition of claim 24, Whereih said £s&retitee^ieaS^^ is 
10 selected from the group consisting of SEVKMDAEF (P5-P4* wt), SE VNLD AEF (sw), 

SEV|OJ)Mf, SEVKTOAEF, SBVNFDAEF, SEVKMaAEF, SEVNLAAEF, 
SEVKLAAEF; SEVKMLAEF*, SEVNElikEF^ SEVKLLAEF, SEVKFAAEF, 
SEVNFAAEF, SEVKFLAEF, and SEVNFLAEF. 

1 5 26. The composition of claim 24, wherein said p-sccretase inhibitor is a peptide : 
having fewer than about 15 amino acids and comprises the sequence: SE($lb NO: 78 
(VMIXJVAEE, where X is hydrbxyethylene or statine), including conservative 
substitutions thereof. " r - 

20 27. The composition of claim 26, wherein said B-secretase inhibitor has the ' 
sequence SEQ ID NO: 81 (VM[X]VAEF, where X is hydroxyethylene or statine). 

28. The composition of claim 25, wherein said j^secrctase inhibitor has the 
sequence SEQ ID NO: 72 (P10-P4'sta D-» V), including conservative substitutions 

25 thereof. ' - : ^ v "^' . 

29. The composition of any one of claims 24, 26, 27 and 28, wherein said p- 
secrctasc inhibitor has a K t of ho more than about 1 /iM. 

30 30. The composition of any one of claims 24, 26, 27 and 28, wherein said fJ- 



secrctase inhibitor is labelled with a detectable reporter molecule. 



31. An antibody raised against a purified B-secretaise protein comprising a 
polypeptide that includes an amino acid sequence that is at least 90% identical to SEQ 
^ .^.J5,. ID NO: 75 £63^423) including conservative substitutions thprqpf, .wherein said 

antibody further lacks significant immunoreactivity with a protein haying a sequence 
selected from the group consisting of SEQ ID NO: 2 [1-501 J and SEQ ID NO: 43 {46- 
501]. ... . ' .,, . 

10: , 32. r ^The^mlibodyjof cl^ini 3.1... wherein said antibody is reactive with a protein ; 
selected from the group consisting of SEQ ID NO: 67 [58-501 ], SEQ ID NO: 69 [63- 
•5QI ] > SEQ ro NO: 58 [46-452] §EQ ID NO: 68 [58-452] and SEQ ID NO: 70 [63- 
452], .. 

15 33. An isolated nucleic acid, comprising a sequence of nucleotides that encodes a 
p-secretase protein that is at least 95% identical to a protein selected from the group 
consisting of SEQ ID NO: 43 [46-50 1], SEQ ID NO: 58 [46-452], SEQ ID NO: 67 
[58-501], SEQ ID NO: 68 [58-452], SEQ ID NO: 69 [63-501], SEQ ID NO: 70 [63- 
452], SEQ ID NO: 75 [63-423], and SEQ ID NO: 7 1 [46^19], or a complementary 
v 20, sequence of any qf such nucleotides, and specifically excluding a nucleic acid ; -\ 
encoding a protein having the sequence SEQ ID NO: 2 [1-501], 

■ *' V, ?4- The isolated nucleic acid of claim 33, wherein said sequence of nucleotides 
encodes a protease having an amino acid sequence SEQ ID NO: 58 [46-452] or SEQ 
25 ID NO: 43 [46-501]. 

.... 35. A expression vector, comprising 

the isolated nucleic acid of claim 33 or claim 34, and 
operably linked to said nucleic acid, regulatory sequences effective for 
-- 30 ^ expressipn of thenupleic acid in a selected host cell. 
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36. The expression vector of claim 35, wherein said vector is suitable for 
tratisfection of a bacterial cell. ' ■ ■ v 

37. A heterologous cell trarisfected with* the Vector of claim 35 or claim 36, wherein 
said cell expresses ai biologically active f^secretase. 

38. The cell of claim 37, wherein said cell is a eukaryotic or bacterial cell. 

39. The cell of claim 38, wherein said eukaryotic cell is an irisecfor yeafct cell. 

40. A meth6d of producing a recombinant $-secretasie enzyme, cdrfipH^ilig culturing 
a cell according to claim 37, 38 or 39 under conditions to promote groWthbf said cell, 
and subjecting an extract or cultured medium from said cell to an affinity matrix 
containing a P-secretase inhibitor mblecule. 

41. Tlie method of claim 40, wherein said inhibitor molecule is SEQ^ 72 
[PlOWstaD^V]. - ^ ■ : ••-v < .. w ^->;,;- 

42. The nuethod of tfainr40, wherein said matrix contains an antil^y characterised 
by an ability to bind P-s6cretisc. 

43. The method of claim 42, wherein said antibody is according to claim 31 or claim 

."32: ^ ■ ■ - :■ • - ■ - : :.^y - ■ 

44. A heterologous cell, comprising 

(i) a nucleic acid molecule encoding an active B-secrctake protein according to 
any one of claims 19-22 or a nucleic acid molecule encoding th^jicUve p-secretase 
prdteiri of SEQ ID NO: 2 [1-501]; 

(ii) a nucleic acid molecule encoding a P-secreta&e substrate molecule selected 



from the group consisting of MBP-C125wt, MBP-C125sw, APPwt, APPsw, and B- 
secretase cleavable fragments thereof; and 

(iii) operatively linked to (i) and (ii), a regulatory sequence effective for 
expression of said nucleic acid molecules in said ceil. 

45. The cell of claim 44, wherein said nucleic acid encoding said p-secretase proteii 
is heterologous to said cell. 

46. The cell of claim 45, wherein said nucleic acid encoding said p-secretase 
substrate molecule is heterologous to said cell. 

47* The cell of claim 43, wherein said P-secretase-cleavable fragment is selected 
from the group consisting of SEVKMDAEF (P5-P4 ? wt), SEVNLDAEF (sw), 
SEVKLDAgF, SEVKFDAEF, SEVNFDAEF, SEVKMAAEF, SEVNLAAEF, 
SEVKLA AEF; SEVKMLAEF, SEVNLLAEF, SEVKLLAEF, SEVKFAAEF, 
SEVNFAAEF, SEVKFLAEF, and SEVNFLAEF. 

48. A method of screening for compounds that inhibit AP production, comprising, 
contacting an isolated 0-sccretase polypeptide according to claim 19 with (i) a test 
compound and (ii) a P-secretase substrate, and selecting the test compound as capable 
Qf inhibiting AP production if said p-secrctase polypeptide exhibits less P-secretase 
activity in the presence of said compound than in the absence of said compound. 

49. The method of claim 48, wherein said P^secfetase polypeptide has a sequence 
selected from the group consisting of SEQ ID NO: 43 (46-501 } and SEQ ID NO: 58 
(46-452], ; " 

50. The method of claim 48, wherein said P-secretase polypeptide and said 
substrate are produced by a cell according to claim 44. , 

$6 
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<120> Beta-Secretase Enzyme Compositions: and 
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<151> 1999-06-15 
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<170> FastSEQ for Windows Version 4.0 
<210> 1 

<211> 1503 » ■ 

<212> DNA • ■■■ -< • ' .:-v"».£ ■ ;f. . . , : ,. ■ .-• •.. 

<213> Homo sapiens 

<400> 1 • . ; . : 

atggcccaag ccctgccctg gctcctgctg tggatgggcg cgggagtgct gcctgccceic 60 

ggcacecagci acggcatccgf gc tgcccc tg cgcagcggcc tggggggcgc ccccctgggg 120 

ctgcggctgc cccgggagac cgacgaagag cccgaggagc ccggccggag gggcagcttt 180 

g t^gaga tgg tggacaace t gaggggcaag tcggggcagg -gc tac tacg t ggagatgacc 240 

gtgggcagcc ccccgcagac gctcaacatc ctggtggata caggcagcag taactttgca 300 

gtgggtgctg ccccccaccc cttcctgcat cgctactacc agaggcagct gtccagcaea 360 

taccgggacc tccggaaggg tgtgtatgtg ccctacaccc agggcaagtg ggaaggggag 420 

ctg^gdaccg ace tg&taag ca tcccccat ;ggccccaacg tcac tg tgcg tgcdaacatt 480 

gctgcGatca ctgaa atcaacggct ccaactggga aggcatcctg 540 

gggctggccfc atgctgagat tgcca^gcct gacgactccc tggagcct tt ctttgactct 600 

ctggtaaagc agacccacgt tcccaacctc ttctccctgc agctttgtgg^ tgctggcttc 660 

cccctcaacc agtctgaagt gctggcctct gtcggaggga gcatgatcat' tggaggtatc 720 

gaccactcgc tgtacacagg cagtctctgg tatacaccca tccggcggga gtggtattat . 780 

gaggtgatca ttgtgcgggt ggagatcaat ggacaggatc tgaaaatgga ctgcaaggag 840 

tacaactatg aeaagageat tgtggacagt ggcaccacca accttcgttt gcceaagaaa 900 

gtgtttgaag ctgcagtcaa atccatcaag gcagcctcct ccacggagaa gtt<:cctgat 960 

ggtttctggc taggagagca^gctggtgtgc tggcaagcag gcaccacccc^ttggaacatt 1020 

ttcccagtca tctcactcta cctaatgggt gaggttacca accagtcctt ccgcatcacc 1080. 

atccttccgc agcaatacct gcggccagtg gaagatgtgg ccacgtccca agacgactgt il40 

tacaagtttg ccatctcaca gtcatccacg ggcactgtta tgggagctgt tatcatggag 1200 

ggcttctacg ttgtctttga tcgggcccga aaacgaattg gctttgctgt cagcgcttgc 1260 

catgtgcacg atgagttcag gacggcagcg gtggaaggcc cttttgtcac cttggacatg 1320 
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gaagactgtg gctaeaacat tccacagaca gatgagtcaa ccctcatgae catagcctat 1380 
gtcatggctg ccatctgcgc cctcttcatg ctgccactct gcctcatggt gtgtcagtgg 1440 
cgctgcctcc gctgcctgcg ccagcagcat gatgactttg ctgatgacat ctccctgctg 
aag 

<210> 2 

<211> 501 - ; 

<212> PRT 
<213> Homo sapiens 

<400> 2 • • .' ' ; - y"-' '■' 

Met Ala Gin Ala Leu Pro Trp Leu Leu Leu Trp Met Gly Ala Gly Val 

1 5 10 15; - 

Leu Pro Ala His Gly Thr Gin His Gly lie Arg Leu Pro Leu Arg Ser 

20 25 30 

Gly Leu Gly Gly Ala Pro Leu Gly Leu Arg Leu Pro Arg Glu Thr Asp 

35 40 45 

Glu Glu Pro Glu Glu Pro Gly Arg Arg Gly Ser Phe Val Glu Met Val 

50 55 60 

Asp Asn Leu Arg Gly Lys Ser Gly Gin Gly Tyr Tyr Val Glu Met Thr 
65 70 75 80 

Vai Gly Ser Pro Pro Gin Thr Leu Asn lie Leu Val Asp Thr Gly Ser ,.- 

85 90 95 

Ser Asn Phe Ala Val Gly Ala Ala Pro His Pro Phe Leu His Arg Tyr 

100 105 110 

Tyr Gin Arg Gin Leu Ser Ser Thr Tyr Arg Asp Leu Arg Lys Gly Val 
115 120 125 ; „. ; ,. r - 

Tyr Val Pro Tyr Thr Gin Gly Lys Trp Glu Gly Glu Leu Gly Thr Asp 

130. 135 140 

Leu Val Ser He Pro His Gly Pro Asn Val Thr Val Arg Ala Asn He . . 
145 150 155 160 

Ala Ala He Thr Glu Ser Asp Lys Phe Phe He Asn Gly Ser Asn Trp 

165 170 175 

Glu Gly lie Leu Gly Leu Ala Tyr Ala Glu He Ala Arg Pro Asp Asp 

180 185 190 

Ser Leu Glu Pro Phe Phe Asp Ser Leu Val Lys Gin Thr His Val Pro 

195 200 205 

Asn Leu Phe Ser Leu Gin Leu Cys Gly Ala Gly Phe Pro Leu Asn Gin 

210 215 . 220 

Ser Glu Val Leu Ala Ser Val Gly Gly Ser Met He He Gly Gly lie 
225 230 235 240 

Asp His Ser Leu Tyr Thr Gly Ser Leu Trp Tyr Thr Pro lie Arg Arg 

245 250 255 . 

Glu Trp Tyr Tyr Glu Val lie He Val Arg Val Glu He Asn Gly Gin 

260 265 270 

Asp Leu Lys Met Asp Cys Lys Glu Tyr Asn Tyr Asp. Lys Ser lie Val 

275 280 285 

Asp Ser Gly Thr Thr Asn Leu Arg Leu Pro Lys Lys Val Phe Glu Ala 

290 295 300 

Ala Val Lys Ser He Lys Ala Ala Ser Ser Thr Glu Lys Phe Pro Asp 
305 310 315 , v . 320 ; . 

Gly Phe Trp Leu Gly Glu Gin Leu Val Cys Trp Gin Ala Gly Thr Thr 

325 330 335 

Pro Trp Asn He Phe Pro Val lie Ser Leu Tyr Leu Met Gly Glu Val 

340 345 350 

Thr Asn Gin Ser Phe Arg He Thr lie Leu Pro Gin Gin Tyr Leu Arg 

355 360 365 

Pro Val Glu Asp Val Ala Thr Ser Gin Asp Asp Cys Tyr Lys , Phe Ala , 

370 375 380 

He Ser Gin Ser Ser Thr Gly Thr Val Met Gly Ala Val He Met Glu 
385 390 395 400 
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Gly Phe Tyr* Val val Phe Asp Arg Ala Arg. Lys Arg lie Gly Phe Ala 

' • ' 405- 410 ; : 415 •" ' 

Val Ser Ala Cys His Val His Asp Glu Phe Arg Thr Ala Ala Val Glu 

420 425 430 

Gly Pro Phe Val Thr Leu Asp Met Glu Asp Cys Gly Tyr Asn lie Pro 

435 440 445 

Gin Thr Asp Glu Ser Thr Leu Met Thr He Ala Tyr Val Met Ala Ala 

450 455 460 

He Cys Ala Leu Phe Met Leu Pro Leu Cys Leu Met Val Cys Gin Trp 
465 470 475 4&0 

Arg Cys Leu Arg Cys Leu Arg Gin Gin His Asp Asp Phe Ala Asp Asp 

. 485 ■■■ ■ 490 ,495 .. 

He Ser Leu Leu Lys . . . . 

56o .• ,.• . - , .. , 

;<210> 3 '.. , • /■ y . 

• <2ii> 24 v ;/ v " ' ' "' • 

<212> DNA ■■- •' % ' ;, v ..... ■ : 

<213> Homo sapiens 

<4oo> 3. ; ' ' . /'-v- " " ' 

gagagacgar garccWga^g agcc : - ' -" rr ^1 - 

<210> 4 • . , 

<211> 24 

<212> DNA -"v. .-.-v.- ^ : 

<213> Artificial Sequence 

- <220> ' "' " , •" '"" , ' t 

<223> Degenerate oligonucleotide primer derived from SEQ. 
ID NO: 2 ; 

<400> 4 

gagagacgar garccwgaag agcc . 24 

<210> -5 . • . ., • . 

<211> 24 

<212> DNA " • - . . m 

<213> Artificial Sequence 

<22o> : 

< 2 2 3 > Degerier a t e o 1 igonuc 1 eo t ide primer^ derived ; f roni SEQ 
ID NO: 2 

<400> 5 • ■ \ ~ ■ ■ j ' . 

gagagacgar garccwgaag aacc \ 24 

<210> 6 •; - 
<211> 24 

<212> DNA , , j , . . 

<213> Artificial Sequence .r.j; 

' <220> 

<223> Degenerate oligonucleotide pruner J derived : from SEQ 
ID NO: 2 

<400> 6 ' • "' 

gagagacgar gar ccwgagg aacc { < 24 

<210> 7 ■ 
<211> 23 
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<212> DNA 

<213> Artificial Sequence 

<220> • • ;: : . 

<223> Degenerate oligonucleotide primer derived from SEQ 

ID NO: 2 
<400> 7 

agagacgarg arccsgagga gcc 

<210> 8 
<211> 23 
<212> DNA 

<213> Artificial Sequence 

<220> ■ '*■■-.,.; .. j: 

<223> Degenerate oligonucleotide primer derived from SEQ 
ID NO: 2 

<400> 8 

agagacgarg arccsgaaga gcc 

<210> 9 
<211> 23 
<212> DNA 

<213> Artificial Sequence 

<220> - -•- ••.* ■ 

<223> Degenerate oligonucleotide primer derived from SEQ 
ID NO: 2 

<400> 9 - 
agagacgarg arccsgaaga acc. 

<210> 10 
<211> 23 
<212> DNA 

<213> Artificial Sequence 

<220> • , - -~. \ ... 

<223> Degenerate oligonucleotide, primer derived from SEQ 
ID NO: 2 

<400> 10 

agagacgarg arccsgagga acc 

<2i0> 11 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Degenerate oligonucleotide primer derived from SEQ 
ID NO: 2 

<400> 11 

cgtcacagrt trtcaaccat etc 



<210> 12 
<211> 23 
<212> DNA 



<213> Artificial Sequence 



<220> 

<223> Degenerate oligonucleotide primer derived from SEQ 
ID NO: 2 

<400> 12 

cgtcacagrt trtctaccat etc 23, 

<210> 13 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Degenerate oligonucleotide primer derived from SEQ 

id no: 2 ; a--\-> ...... ...... 

<400> 13 

cgtcacagrt trtccaccat etc .23 
<210> 14 

<211> 23 - 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Degenerate oligonucleotide primer derived from SEQ 
ID NO: 2 • 

<400> 14 

cgtcacagrt trtcgaccat etc 23 

<210> 15 

<211> 23 

<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Degenerate oligonucleotide primer derived from SEQ 

ID NO: 2 '•• • - ,v..v ;i ......... 

<400> 15 

cgtcacagrt trtcaaccat ttc , .23 

<210> 16 . 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Degenerate oligonucleotide primer derived from SEQ 

ID NO: 2 . . = 

<400> 16 ' ] ■ 

cgtcacagrt trtctaccat ttc 23 

<210> 17 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
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<220> . ... . . ..... 

<223> Degenerate oligonucleotide primer derived from SEQ 
ID NO: 2 

<400> 17 

cgtcacagrt trtccaccat ttc 

<210> 18 
<211> 23 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Degenerate oligonucleotide primer derived from SEQ 
ID NO: 2 

<400> 18 

cgtcacagrt trtcgaccat ttc 

<210> 19 
<211> 20 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Degenerate oligonucleotide primer derived from SEQ 
ID NO: 2 

<400> 19 

gaggggcagc tttgtggaga 

<210> 20 
<211> 26 
<212> DNA 

<213> Artificial Sequence 
<220> ^ 

<223> Degenerate oligonucleotide primer derived from SEQ 
ID NO: 2 

<400> 20 C 
cagcataggc cagccccagg atgcct 

<210> 21 
<211> 24 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Degenerate oligonucleotide primer derived from SEQ 
ID NO: 2 

/<400> 21 

gtgatggcag caatgttggc acgc 

<210> 22 
<211> 17 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Degenerate oligonucleotide primer 



<221> misc_feature 
<222> (1) . . . (17) 
<223> n = A,T,C or G 



<400> 22 

gaygargagc cngagga 



A 7 



<210> 
<211> 
<212> 
<213> 



23 

17 
DNA 



Artificial Sequence 



• <220> v:"J 
<223> Degenerate oligonucleotide primer 

<221> misc_feature •■-•;.--..*• . - 

<222> (1) ...(17) 

<223> n = A.T,C or G , . 

<4oo> 23 v ■ 

gaygargagc cngaaga : : , -1,7 

<210> 24 

<211> 17 r • • : ,v. • ^ . 

<212> DNA 

<213> Artificial Sequence 

<220> ,- 
<223> Degenerate oligonucleotide primer 

<221> misc_feature 
<222> (1) .'. . (17) 
<223> n = A,T,C or G 

<400> 24 

gaygargaac cngagga \ ■■ ■ : : 17 

<210> 25 

<2ii> 17 • • : _ 

<212> DNA . . .' ■ ■ v... . .v., 

<213> Artificial Sequence 

<220> : 
<223> Degenerate oligonucleotide primer 

<221> misc_feature 
<222> (1) : . . (17) . 

<223> n = A,T,C or G r v ; 

<400> 25 

.gaygargaac cngaaga 1 ■ 17 

<210> 26 
<211> 15 
<212> DNA 

<213> Artificial Sequence • ,< . 

! <220> 
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<223> Degenerate oligonucleotide primer 



<221> misc_feature 
<222> (1) . . . (15) 
<223> n = A,T,C or G 

<400> 26 

rttrtcnacc atttc 

<210> 27 
<211> 15 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Degenerate oligonucleotide primer 

<221> misc_feature 
<222> (1)...(15) 
<223> n = A,T,C or G 

<400> 27 

rttrtcnacc atctc 

<210> 28 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Degenerate oligonucleotide primer 

<221> misc_feature 
<222> (1) . . . (17) 
<223> n = A,T,C or G 

<400> 28 

tcnaccatyt cnacaaa 

<210> 29 
<211> 17 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Degenerate oligonucleotide primer 

<221> misc_feature 
<222> (1) . . . (17) 
<223> n = A,T,C or G 

<400> 29 

tcnaccatyt cnacgaa 

<210> 30 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Degenerate oligonucleotide primer 
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<400> 30 

atattctaga gaygargagc cagaaga 

<210> 31 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Degenerate; oligonucleotide primer 
<400> 31 

atattctaga gaygargagc cggaaga 

<210> 32 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Degenerate oligonucleotide primer 
<400> 32 

atattctaga gaygargagc ccgaaga 

<210> 33 
<211> 27 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Degenerate oligonucleotide primer 
<400> 33 

atattctaga gaygargagc ctgaaga 

<210> 34 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Degenerate oligonucleotide primer 

<221> misc_feature 
<222> (1) . . . (30) 
<223> n = A,T,C or G 

<400> 34 

acacgaattc ttrtcnacca tytcaacaaa 

<21p> 35 
<211> 30 
<212> DNA 

<213> Artificial Sequence 
<220> 

<223> Degenerate oligonucleotide primer 
<221> misc^jfeature 



<222> (1) . (30) 
<223> n = A,T,C or G 



<400> 35 



acacgaattc ttrtcnacca tytcgacaaa 



30 



<210> 36 
<211> 30 
<212> DNA 

<213> Artificial Sequence 

<220> r\. ~. 

<223> Degenerate oligonucleotide primer 

<221> misc_feature V- 
<222> (1) ... (30) 
<223> n = A,T;C or G 

<400> 36 " 
acacgaattc ttrtcnacca tytccacaaa 30 

•) <2io> 37 - '•' •:'-^'. / '.: .' 

<2ii> 30 . j ; : 

<212> DNA 

<213> Artificial Sequence 

<22o> •• • •.• ; • . . . . . .• ' ^.'.J'^^J.'.;-. 

<223> Degenerate oligonucleotide primer t J . 

<23l> miso^feature 

<222> n) ... (30) 

<223> n = A,T> C or G - . '. 



<400> 37 • . 

acacgaattc ttrtcnacca tytctacaaa 




<220> 

s^23> Degenerate; oligonucleotide primer 




^agagcccgg ccggaggggc a ■ - ! ' o V;// ?i. 




<210> 39 ^ 
<211> 21 . 
<212> DNA :•; 

<2 13 > Artificial Sequence : 



<220> • .... 

<223> Degenerate oligonucleotide primer. 



aaagctgccc , ctccggccgg g v - ; . .. . .21 



<210> 40 ;: 
<211> 26 
<212> DNA 



10 



<213> Artificial Sequence 
<220> 

<223> Degenerate oligonucleotide primer 
<400> 40 . 

agctcgttta gtgaaccgtc agatcg 26 

<210> 41 
<211> 26 
<212> DNA 

<213> Artificial Sequence 

<220> . " ' - ' 

<223> Degenerate oligonucleotide primer 

<400> 41 

acctacaggt ggggtctttc attccc 2(5 

<210> 42 ^ 
<211> 2348 
<212> DNA 

<213> Homo sapiens 

<400> 42 , , : 

ccatgccggc ccctcacagc cccgccggga gcccgagccc gctgcccagg ctggccgccg 60 

csgtgccgat gtagcgggct ccggatccca gcctctcccc tgctcccgtg ctctgcggat _ 120 
ctcccctgac cgctctccac agcccggacc cgggggctgg cccagggccc tgcaggccct -■■ 180\ 

ggcgtcctga tgcccccaag ctccctctcc tgagaagcca ccagcaccac ccagacttgg 240 

gggcaggcgc cagggacgga cgtgggccag tgcgagccca gagggcccga aggccggggc 300 

ccaccatggc ccaagccctg ccctggctcc tgctgtggat gggcgcggga gtgctgcetg 360 

cccacggcac ccagcacggc atccggctgc ccctgcgcag cggcctgggg ggegcccccc 420 

tggggctgcg gctgccccgg gagaccgacg aagagcccga ggagcccggc cggaggggca 480 

gctttgtgga gatggtggac aacctgaggg gcaagtcggg gcagggctac tacgtggaga 540 

tgacegtggg cagccccccg cagacgctca acatcctggt ggatacaggc agcagtaact 6,00 

ttgcagtggg tgctgccccc caccccttcc tgcatcgcta ctaccagagg cagctgtcca 660 

gcacataccg ggacctccgg aagggtgtgt atgtgcccta cacccagggc aagtgggaag 720 

gggagctggg caccgacctg gtaagcatcc cccatggccc caacgtcact gtgcgtgcca 780 

acattgctgc catcactgaa tcagacaagt tcttcatcaa cggctccaac tgggaaggca 840 

tcctggggct ggcctatgct gagattgcca ggcctgacga ctccctggag cctttctttg 900 

actctctggt aaagcagacc cacgttccca acctcttctc cctgcagctt tgtggtgctg 960 

jjcttccccct caaccagtct gaagtgctgg cctctgtcgg agggagcatg atcattggag 1020 

gtatcgacca ctcgctgtac acaggcagtc tctdgtatac acecatccgg cgggagtg;gt 10B0 

attatgaggt gatcattgtg cgggtggaga tcaatggaca ggatctgaaa atggactgca 1140 

^ggagtacaa ctatgacaag agcattgtgg acagtggcac caccaacctt cgtttgccca ; 1200 

agaaagtgtt tgaagctgca gtcaaatcca tcaaggcagc ctcctccacg vgaga^gt tec 1260 

ctgatggttt ctggctagga gagcagctgg tgtgctggca agcaggcacc accccttgga 1320 

acattttccc agtcatctca ctctacctaa tgggtgaggt taccaaccag tccttccgca 1380 

tcaccatcct tccgcagcaa tacctgcggc cagtggaaga tgtggccacg tcccaagacg 1440 

actgttacaa gtttgecate tcacagtcat ccacgggcac tgttatggga gctgttatca 1500 

tggagggctt ctacgttgtc tttgatcggg cccgaaaacg aattggcttt gctgtcagcg 1560 
ettgecatgt gcacgatgag ttcaggaegg cagcggtgga aggecctttt gtcaccttgg . 1620 

acatggaaga ctgtggctac aacattccac agacagatga gtcaaccctc atgaccatag :1680 
cctatgtcat ggctgccatc tgcgccctct tcatgctgcc actctgcctc atggtgtgtc 1740 

agtggcgctg cctccgctgc ctgcgccagc agcatgatga etttgetgat gacatctccc 1800 

tgctgaagtg aggaggecca tgggcagaag atagagattc ccctggacca cacctccgtg :1860 

gttcactttg gtcacaagta ggagacacag atggcacctg tggecagage acctcaggac. -1920 

cctccccacc caccaaatgc ctctgccttg atggagaagg aaaaggctgg caaggtgggt 1980 

tccagggact gtacctgtag gaaacagaaa agagaagaaa gaagcactct gctggcggga .2040 

atactcttgg tcacctcaaa tttaagtegg gaaattctgc tgcttgaaac ttcagccctg 2100 

aacctttgtc caccattcct ttaaattctc caacccaaag tattcttctt ttcttagttt 2160 
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cagaagtact ggcatcacac gcaggttacc ttggcgtgtg tccctgtggt accetggcag 
agaagagacc aagcttgttt ccctgctggc caaagtcagt aggagaggat gcacagtttg 
ctatttgctt tagagacagg gaetgtataa acaagcctaa cattggtgca aagattgcct 
cttgaatt 

<210> 43 

<211> 456 ■<;:.».. 
<212> PRT 
<213> Homo sapiens 

<400> 43 

Glu Thr Asp Glu Glu Pro Glu Glu Pro Gly Arg Arg Gly Ser Phe Val 

1 5 10 15, 

Glu Met Val ASp Asn Leu Arg Gly Lys Ser Gly Gin Gly Tyr Tyr Val 

20 25 30 r,:: 

Glu Met Thr Val Gly Ser Pro Pro * Gin : Thr Leu Asn lie Leu Val Asp ; 

"/ ' 35 " • 40 •: ;• • -c4S.,.. " .:,";/. ■. 

Thr Gly Ser Ser Asn Phe Aia Val : Qly Ala Ala Pro His Pro Phe Leu ... . .. '-^ 'J. ' %i 

.. ; so 55 60 •; v ;. : ^ ; ^ r .,;' 

His Arg Tyr Tyr Glh Arg Gin 1 Leu Ser ; Ser -Thr Tyr Arg Asp .Leu, Arg . ."; '.V'l-X 11 .- 
■ 65 70 • -tS-.-r..;:^... ;,- . $0 ," :> .". v^£V 

Lys Gly Val Tyr Val Pro Tyr Thr Gin Gly Lys r Trp Glu Gly Glu Leu 

: ' 85 • •••• 90 •_ •. ;;. * . 0 ?5.V-',_.". _ ;'.'" : 7 • 

Gly Thr Asp lieu Val Ser lie Pro His Gly Pro Asn Val Thr, Val Arg 

'100 ■• 105 -.j 110. l.." t 

Ala Asn lie Ala Ala lie Thr Glu Ser Asp Lys Phe Phe Ile Asn Gly ^ L 

. - vx us • : 120^ . ; 125 .. v, . 

Ser Asn Trp Glu Gly lie Leu Gly Leu Ala Tyr Ala, Glu lie. Ala Arg 

130 • -135. 140 ; .' • '. .7*" ; -~ 

Pro Asp A6p Ser Leu Glu Pro Phe Phe Asp Ser Leu Val Lys Gin Thr . 
145 150 155 , 160 

His Val Pro Asn Leu Phe Ser Leu Gin Leu Cys Gly Ala Gly Phe Pro ..... 

• 165 - 170 v : ... ,i75i / . .. 

Leu Asn Glh Ser Glu Val Leu Ala Ser Val Gly Gly. Ser Met lie "ile 

• ' : 180 185 • 190 :< : ^ ., 

Gly Gly ile Asp 1 His Ser Leu Tyr Thr Gly, Ser Leu Trp Tyr Thr .Pro ., 

' 195 ■ ■" 200 205. ..... \ ;../-„_ 

lie Arg Arg Glu Trp Tyr Tyr Glu Val , lie lie Val Arg Val Glu lie 

' 210 - • 215 • • ->•-•> . 220 ,.; ; • . - . . ■ , "' 

Asn Gly Gin Asp* Leu< Lys Met Asp Cys Lys Glu Tyr Asn Tyr Asp. Lys. ; . 
225 ' 230 ,, •• . . 235 240 i ... ... 

Ser I le Val Asp -Ser Gly Thr Thr, Asn Leu Arg Leu Pro Lys T Lys r Val „ . .< . 

• -•>•;-. W245 :s,yy - .,, ■ y : -25.0^ -•■ .,. ■ ,.,7-/255- ..... ^. 

Phe Glu Ala Ala Val Lys Ser lie Lys Ala Ala Ser Ser Thr. Glu Lys 

• •-'/'•' • 260 - - : .v. 2 65 -/„.,.-. V". 27Q ; : . "' - .[ 
Phe Pro Asp Gly Phe Trp Leu Gly Glu Gin Leu Val Cys Trp qin ; Ala . 

275 • >- ■-. 2BQ :^ , . .:, 285 '."\: - /"-.,' 7. 

Gly . Thr *Thr Pro Trp Asnvjle Phe Pro Val lie Ser Leu Tyr Leu Met -.7 -7 
v • 290 : ■■-■■.--nr. -295: , ; 300 '-. ^ ■ 

Gly Glu Val Thr Asn <?ln Ser Phe Arg lie Thr, I le Leu Pro! Gin Gin 
305 < •• " •• : 310' " 315 •• 320 : .. .' 

Tyr Leu Arg Pro Val Glu Asp Val Ala Thr Ser Gin Asp Asp Cys Tyr '.. 

3^5 ■ 330 • 335 

Lys Phe Ala lie Ser Gin Ser Ser Thr Gly Thr Val Met Gly : Ala Val 

340 345 350 

Ile Met Glu Gly Phe Tyr Val Val Phe Asp Arg Ala Arg Lys Arg Ile 

355 360 365 

Gly Phe Ala Val Ser Ala Cys His Val His Asp Glu Phe Arg Thr Ala 

370 375 380 

Ala Val Glu Gly Pro Phe Val Thr Leu Asp Met Glu Asp Cys Gly Tyr. 
385 390 395 400 



2220 
2280 
2340 
2348 
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Asn lie Pro Gin Thr'A^ Glu Ser Thr Leu Met Thr lie Ala Tyr Val 

405 1 410 415 

Met Ala Ala lie Cys* Ala: Leu Phe Met Leu Pro Leu Cys Leu Met Val 

420 425 430 

Cys Gin Trp Arg Cys Leu Arg Cys Leu Arg Gin Gin His Asp Asp Phe 

435 440 445 

Ala Asp Asp lie Ser Leu Leu Lys 
450 455 

<210> 44 
<211> 2348 

<212> DHA ? 

<213> Homo sapiens 

<400> 44 

ccatgccggc ccctcacagc ccc^ccigigga; gcccgagccc gctgcccagg ctggccgccg 60 
csgtgccgat gtagcgggct ccggatccca gcctctcccc tgctcccgtg ctctgcggat 120 
ctcccctgac cgctctccac agcceggacc cgggggctgg cccagggccc tgcaggccct 180 
ggcgtcctga tgcccccaag ctccctctcc tgagaagcca ccagcaccac ccagacttgg 240 
gggcaggcgc c&^ggacgga cgtgggccag tgcgagccca gagg^cccga aggccggggc, . 300 
ccaccatggc ccaagccctg ccctggctcc tgctgtggat gggcgcggga gtgctgcctg 360* 
cccacggcac ccagcacggc atccggctgc ccctgcgcag cggcctgggg ggcgcccccc, 4?0 
tggggctgcg gctgccccgg gagaccgacg aagagcccga ggagcccggc cggaggggca 480 
gctttgtgga gatggtggac aacctgaggg gcaagtcggg gcagggctac tacgtggaga 540, 
tgaccgtggg cagcccccbg cagacgctca acatcctggt ggatacaggc agcagtaact 600 

ttgcagtggg tgctgccccc caccccttcc tgcatcgcta ctaccagagg cagctgtcca . 660 
gcacataccg ggacctccgg aagggtgtgt atgtgcccta cacccagggc aagtgggaag 720 

gggagctggg caccgacctg gtaagcatcc cccatggccc. caacgtcapt gtgcgtgcca . 780 
acattgctgc catcactgaa tcagacaagt tcttcatcaa cggctccaac tgggaaggca .^840 
tcctggggct ggcctatgct gagattgcca ggcctgacga ctccctggag cctttctttg 900 
actctctggt aaagcagacc cacgttccca acctcttctc cctgcagctt tgtggtgctg 960 

gcttccccct caaccagtct gaagtgctgg cctctgtcgg agggagcatg ^tcattggag 1020 

gtatcgacca ctcgctgtac acaggcagtc tctggtatac acccatccgg cgggagtggt 1080 

attatgaggt gatcattgtg cgggtggaga tcaatggaca ggatctgaaa atggactgca 1140 

aggagtacaa ctatgacaag agcattgtgg acagtggcac caccaacctt cgtttgccca 1200 

agaaagtgtt tgaagetgca g tcaaatcGa tcaaggcagc c tec tccacg gagaagttcc 1260 

ctgatggttt ctggctagga gagcagctgg tgtgctggca agcaggcacc accccttgga 1320 

acattttccc agtcatctca ctetacctaa tgggtgaggt taccaaecag tccttccgca 1380 

tcaccatcct tccgcagcaa tacctgcggc cagtggaaga tgtggccacg tcccaagacg 1440 

actgttacaa gtttgecate tGacagtcat ccacgggcac tgttatggga, gctgttatca . ■ 1500 

tggagggctt ctacgttgtc tttgateggg. cccgaaaacg aattggcttt gctgtcagcg 1560 

ettgecatgt gcacgatg;ag ttcaggaegg cagcggtgga aggecctttt gtcaccttgg . 1620 

acatggaaga ctgtggctac aacattccac agacagatga gtcaaccctc atgaccatag 1680 

ccta tgtcat ggc tgeca tc tgcgccctct: tcaCgctgcc actc tgee tc atggtgtg tc 1740 

agtggcgctg cctccgctgc ctgcgccagc agcatgatga etttgetgat gacatctccc 1800 

tgctgaagtg aggaggecca tg^gcagaag ata^agattc ccctggacca cacctccgtg I960 

gttcactttg gtcacaagta ggagacacag atggcacctg tggecagage acctcaggac 1920 

cctccccacc caccaaatgc ctctgccttg atggagaagg; aaaaggctgg caaggtgggt 1980 

tccagggact gtacctgtag gaadcagaaa agagaagaaa gaagcactct gctggcggga 2040 

atactcttgg tcacctcaaa tttaagtegjg gaaattctgc tgcttgaaac ttcagccctg 2100 

aacctttgtc caccattcct ttaaattctc caacccaaag tattcttctt ttcttagttt 21(50 

cagaagtact ggcatcacac geaggttacc ttggcgtgtg tccctgtggt accctggcag . 2220 

agaagagacc aagcttgttt ccctgctggc caaagtcagt aggagaggat scacagtttg 2280 

etatttgett tagagacagg gabtgtataa acaagectaa cattggtgca aag^ttgect 2340 

cttgaatt ... 2 348 

<210> 45 .... 
<211> 7 ' * . : . • : m ■ . - , . 

<212> PRT '[ 
<213> Artificial Sequence : .; . - . . 
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<220>' 

< 2 2 3 > Flag sequence 



<400> 45 ' ; • • .; .'• : 

Tyr Lys Asp Asp Asp Asp Lys , 

i-y; 5 • ' ... ':■ ■ • : . ,; v •. .'. .;. 

<2ii> 22 • , . ; , ■ - r j . 

<213> HomoVsa£iens ; - . „\;7. 

<400> 46 > .-• . = '•■;'*"" .' £ ■ •'• • , 

Met Ala Gin: Ala Leu Pro Trp Leu Leu : Leu, Trp tiet Gly .Ala Gly Val 

; i '-r-y- . -lo. . - : i;s ; ., ^ , 

Leu Pro Ala.HiSvGly Thr :. v ; / . ■ - 

20 -.• .f - ■.■£*'..•;■ t - ' •. ;:" .."'.'v.; 

<2io> 47 : • . '. ' ■ 

<2ii> 23 ,, v -• , ...... • "./*>.. : :' ; : .: 

<212> PRT--.*.:- - - . Y ' " '\\[[ :.}'/'' 

W2I3> Homo "'Sapiens. ; : :. ■'■ v •. - — ' -'^U Y" 

.<4t)"P>' 47- ..^:U,:^ V - : . .-. . , • • ; *. ; '..7; : ":. ■' ! ! "^r . 

Gin His Gly Sle Arg Leu Pro Leu Arg Ser Gly Leu Gly Gly Ala Pro 

1 5 ; •• : :,..10 ; V_ ... :'Y. ',/ ' ' . • .15 ' # : 

Leu Gly Leu Arg Leu Pro Arg v ; ; 

<210> 48 V 

<21i> 16080 "V 

<2i2> dna . • ■ -w '....- . 

<213> Artificial Sequence. "■:'.[ 

<220> . : • ./ ; • •;. ■> ' ; . • . 7-, 

<223> Expression Vector. pCEK 

<221> rnisc^f eature *, . 

<222> (1) ... (16080 > . ; \ ••// 

<223> n =:A,TiC- or G. ■■. '■•;> ■ ••• ' ,,\. 

<4oo> 48 : • : ; .'v • .• ■• ', : / r -.-v / . •.' : - , 

ttctcatgtt tgacagctta tcatcgcaga tccgggcaac g.ttgt t^cat tgctgcaggc 60 
gcagaactgg\--tagg^at^^. : agatqcgatg. tacgggccag atiataicgcgt tgacattgat ; 120 
tattgacta^ tta^taatag taatcaatta; cggggtcatt .agt teat age cc 180 
agttccgcgt; tacataactt ; aeggtaaatg geccgcctgg ptgaccgccc : aacgaccccc ;'. 'P 240 
^gecca t tgac gtcaataatg/ acgtatgttc GC^tagtaac gec^ataggg actttccatt / 300 
gaegtcaatg .ggtggactat ttaeggtaaa ctgcccactt ggcagtacat caagt g tatc 360 
.atatgecaag :tacgcqccct ;at]tgaQgtca at:gacggtaa a^ggfcccgcc tggcattat^r 
-cccagtacat . gaccttatgg gactt tccta cttagcagta catctaegta' tt^ 
ctattaccat ggtgatgcgg , ttttggcagt : acatcaatgg gcgtggatag cggtttgac.t 
caeggggatt tCGaagtctc caccccattg" aqgtcaatgg" .^agtttgttt t^gcaccaaa 
: ateaaeggga ctttccaaaa : tgtegtaaca actccgcccc ;'^^a^gqaa- b at0$gcggta 



420 
480 
540 
600 
660 



ggqgtgtacg: gtgggaggtc tatataagca gage tc tctg; get aactaga "gaacccactg 720 
Cttactggct tatcgaaatt ;aatacgactc actataggga ^gacccaagct ctgttgggct 
c^eggttgag gacaaactct tegeggtett : 'tccagcac^C't^jggatcg^a aacccgtcgg 
cctccgaacg gtactccgee accgagggac ctgagegagt . ccgcatcgac eggsiteggaa 
aacctctcga. ctgttggggt gagtactccc tctqaaaagc gggcatgact /tetgegctaa/ 
gattgtcagfc;.:ttccaaaaacygaggaggatt tgatattcae ctggcccgcg gtgatgeett 
tgagggtggc" cgcgtccatc tggtcagaaa agacaatctt tttgttgtca agcttgaggt 
gtggcaggct tgagatctgg ccatacactt : gagtgacaat gacatccact ttgectttct. 1140 



780 

;840 

900 
960 
1020 
lOSO 
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ctccacaggt gtccactccc aggtccaact gcaggtcgac tctagacccg gggaattctg 1200 

cagatatcca tcacactggc cgcactcgtc cccagcccgc ccgggagctg cgagccgcga 1260 

gctggattat ggtggcctga gcagccaacg cagccgcagg agcccggagc ccttgcccct 1320 

gcccgcgccg ccgcccgccg gggggaccag ggaagccgcc accggcccgc catgcccgcc 1380 

cctcccagcc ccgccgggag cccgcgcccg ctgcccaggc tggccgccge cgtgccgatg , 1440 . 

tagcgggctc cggatcccag cctctcccct gctcccgtgc tctgcggatc tcccctgacc 150Q 

gctctccaca gcccggaccc gggggctggc ccagggccct gcaggecctg gcgtcctgat 1560 

. gcccccaagc tccctctcct gagaagccac cagcaccacc cagacttggg ggcaggcgcc 1620 

agggacggac gtgggccagt gcgagcccag agggcccgaa ggccggggcc caccatggec 1680 

caagccctgc cctggctcct gctgtggatg ggcgcgggag tgctgcctgc ccacggcacc 1740 

cagcacggca tccggctgcc cctgcgcagc ggcctggggg gcgcccccct ggggctgcgg 1800,. 

ctgccccggg agaccgacga agagcccgag gageccggcc ggaggggcag ctttgtggag 1860 

atggtggaca acqttgagggg caagtcgggg cagggctact acgtggagat gaccgtgggc 1920, 

agccccccgc agacgctcaa catcctggtg tjatacaggca gcagtaactt tgcagtgggt ; 198 Qv 

gctgcccccc accccttcct gcatcgctac taccagaggc agctgtccag cacataccgg 2040 

gacctccgga agggtgtgta tgtgccctac acccagggca agtgggaagg ggagctgggp 210Q 

accgacctgg taagcatccc ccatggcccc aacgtcactg tgcgtgccaa cattgctgcc 2160 

atcactgaat cagacaagtt cttcatcaac ggctccaact gggaaggcat cctggggctg 2220 

gcctatgctg agattgccag gcctgacgac tccctggagc ctttctttga ctctctggta 2:2g0 v 

aagcagaccc acgttcccaa cctcttctcc ctgcagcttt gtggtgctgg cttccccctc , 2iH& 

aaccagtctg aagtgctggc ctctgtcgga gggagcatga tcattggagg tatcgaccao / 2400 

tcgctgtaca caggcagtct ctggtataca cccatccggc gggagtggta ttatgaggto. : . 2460 

atcattgtgc gggtggagat caatggacag gatctgaaaa tggactgcaa ggagtacaac 2520 

tatgacaaga gcattgtgga cagtggcacc accaaccttc gtttgcccaa gaaagtgttt ,2580 

gaagctgcag tcaaatccat caaggCagcc tcctccacgg agaagttccc tgatggtt^c 2640 

tggctaggag agcagctggt gtgctggcaa gcaggcacca ccccttggaa cattttccca 2700 

gtcatctcac tctacctaat gggtgaggtt accaaccagt ccttccgcrat caccatcctt. : 2760; 

ccgcagcaat acctgcggcc agtggaagat gtggccacgt cccaagacga ctgttacaag 2820 

tttgccatct cacagtcatc cacgggcact gttatgggag ctgttatcat ggagggcttc 2880 

tacgttgtet ttgatcgggc ccgaaaaega attggctttg ctgtcagcgc ttgccatgtg 2940 

cacgatgagt tcaggacggc agcggtggaa ggcccttttg tcaccttgga catggaagac 3000 

tgtggctaca acattccaea gacagatgag fccaaccctca tgaccatagc ctatgtcatg 3060 

gctgccatct gcgccctctt catgctgcca ctctgcctca tggtgtgtca gtggcgctgc :-. 3120 

ctccgctgcc tgcgccagca gcatgatgac tttgctgatg acatctccct gctgaagtga 3180 

ggaggcccat gggcagaaga tagagattcc cctggaccac acctccgtgg ttcactttgg 3240 

tcacaagtag gagacacaga tggcacctgt ggccagagca cctcaggacc ctccccaccc 3300 

accaaatgcc tctgccttga tggagaagga aaaggctggc aaggtgggtt ccagggactg 3360 

tacctgtagg aaacagaaaa gagaagaaag aagcactctg ctggcgggaa tactcttggt 3420 

cacctcaaat ttaagtcggg aaattctgct gcttgaaact tcagccctga acctttgtcc : 348.0 

accattcctt taaattctcc aacccaaagt attcttcttt tcttagtttc agaagtactg 3540 

gcatcacacg caggttacct tggcgtgtgt ccctgtggta ccctggcaga gaagagacca 3600 

agcttgtttc. cctgctggcc aaagtcagta ggagaggatg cacagtttgc tatttgctttt 3660 

agagacaggg actgtataaa caagcctaac attggtgcaa agattgccte ttgaattaaa 3720 

aaaaaaaact agattgacta tttatacaaa tgggcjgcggc tggaaagagg . agaaggagag 3^780 

.ggagtacaaa gacagggaat agtgggatca aagctaggaa aggcagaaac acaaccactct 3840 

;accagtccta gttttagacc tcatctccaa gat^ 3500 

gttttcaatg tttt^ 3960 

atctagccaa a^agctctit tttagdtctc ttaa^t gaagttccac 46.20 

ttaacacatg aatttctgcc; atattaattt cattgtctct atctgaacca ccctttattc . 4$80 

,tacatatgat aggcagcact gafcatatcct aaccccctaa gctccaggtg ccctgtggga: 4140 

.gagcaactgg aptatagcag ggct^ggctic tgtcttcctg gtcataggct ■ cactctttcc 4200 

cecaaa t c 1 1 cc tc tggagc 1 1 tgca^rcca agg tg& t aaa aggaa t agg t aggagacc t c , , 4 26 Q 
btctatctaa tccttaaaag catTaatgttg aacattcatt caacagctga tgccctataa : m 4320 
cccctgeetg gatttcttcc tattaggcta taagaagtag caagatcttt :acataattca. : .4380 

"gagtggtttc attgccttcc tiacc^ . 4440 

tcacacagtg geactagcat tataccaaga gtatgagaaa tiicagtgctt tatggctcta. . 4500 

aeattactgc cttcagtatc. aaggctgccV ggagaaagga tggcagcctt: agggcttcct 4560 

tatgtcctcc accacaagag ctccttgatg aaggtcatct ttttccccta tcctgttctt 4620 

cccctccccg ctcctaatgg tacgtgggta cccaggfctgg ttcttgggct aggtagtggg 4680 

gaccaagttc attacctccc tatcagttct agcatagtaa actacggtac icagtgttagt : 4740 

gggaagagct gggttttcct agtafcaccca ctgcatccta ctcctacctg gtcaacccgc 4800 
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tgcttccagg 
aggagggcct 
caagaatact 
ctttggctga 
cacttctagc 
aatgccacat 
cccttccagg 
ttaaagaaaa 
taa'actctaa 
atacatctgt 
catttggggc 
ggagaaggga 
aaagagtaac 
caagagtggg 
ttttttcttt 
cactcatttt 
gctgctgtaa 
taaacaaaaa 
tactaacctg 
agagctgagt 
tccagctccfc 
gaagaatcca 
aaggcagaaa 
fcactgctagt 
ttatataata 
tatagtgtca 
agccatctgt 7 
ctgtccttfcc. 5 
ttetgggggg 
atgctgggga 
gggggtatcc 
gcagegtgac 
cctttctcgc 
ggttccgatt 
cacgtagtgg 
tctttaatag 
cttttgattt 
aacaaaaatt 
catctctgcc 
tgccaactgg 
tgactgtagt 
atcctggagc 
cttggctgaa 
c tacgggagg 
ctcaagaggg 
atatgcttcc 
iacccaacgg 
igatatctccc 
ggtagtgaac 
tctectgaat 
agttgtgaac 
agaataaaat 
■tcacaaaccc, 
caatagaaat 
ttatggctat 
tcccaggeag 
aagagagtgg 
aaacggggct 
aaattgtgga 
aaataagggt 
tgcccacaaa 



tatgggacct 
ctggtgttcc 
gagtcagttt 
ctgggaacac 
tcggaactta. 
tttgctttat 
gcataaaact 
cttgcacttg 
gtgtaaaaaa 
atttttaaat 
ctttcccatt, 
gaacaggggt 
actgaggcgc 
cfcttccgggt 
ctitactcct 
caatttctaa 
agttgagggg 
gaacaataga 
gagacagtaa 
aetcaggcca 
taaactgacg 
tctgtgaggt 
ggagatcatt 
wcc tgtaagc 
atgnnnnnnn 
gctaaatgct 
stgtttgcccc 
ctaataaaat 
tggggtgggg 
tgcggtgggc 
ccacgcgccc 
cgctacactt 
cacgttcgcc 
tagtgcttta 
gccatcgccc 
tggactcttg 
ataagggatb 
taacgcgaat 
ccttcttcgc 
gccctgttcc 
tgacatcctt 
agactttgca 
gctcttacac 
ctacaccaac 
cattagcaat 
cgggtagtag 
gaagcatatg 
accccatgag 
catfcttagtc 
cttcgcctgc 
agtaaggtgt 
ttggacgggg 
cttgggcaat 
ccatggggtg 
gggcaacaca 
ggaccaagac 
acgccgacag 
tzcacgccaat 
•gtgggggcac 
gtaataactt 
accactaatg 



gctaagtgtg 
tggcctcagc 
tttatctggg 
cccataacta 
ctgtgtaaat 
aatttctacc 
caaccccttc 
tttttctttt 
aagtcttaae 
tctgctccjtg 
; ggtctgcatg 
cgccaacact 
tcgctcccat 
ctttactggg 
ttggettcaa 
atttgcaggg 
agaggaaatc 
actggtctte 



^catttcatta 



ctccaatcac 
ctagtcaata 
gacaggcacg 
tagttgggtc 
atfettaggtc 
nnnnnnnnnn 
agagctcgct 
tcccccgtgc 
gaggaaattg 
caggacagca 
tctatggctt 
tgtagcggcg 
gccagcgccc 
ggctttcccc 
cggcacctcg 
tgatagacgg 
ttccaaactg 
ttggggattt 
tctagagccc 
ggggcagtgc 
acatgtgaca 
ataaatggat 
gtctgtggac 
caatgctggg. 
gtcaatcaga 
.agtgtttata 
tatatactat 
ctatcgaatt 
ctgtcacggt 
acaagggcag 
: ttcttcattc 
atgtgaggtg 
ggttcagtgg 
aaatactagt 
gggacaagcc 
taatcctagt 
aggtgaacca 
cagcggactc 
■ggggcccata 
gcgtcagccc 
ggctgattgt 
. gcaccccggg 



gaattacctg 
cagctgccca 
ttctcttcat 
cagagtctga 
aaactttcag 
qatgttggga 
ga tagcaag t 
tacagttact. 
aacagcttct 
aaaaatgact 
tcttttatca 
tgtgttgictt 
gcacaactct 
aagcagtxaa 
aggattttgg 
gatactgaaa 
ttaagattac 
cattttgcca 
accaaagaaa 
cctacaagat 
aacctgggca 
gatgaaagaG 
, tgaaaggaaa 
Gcagaatgga 
nntcgagcat. 
gatGagcctc 
ct.tccttgac 
catcgcattg 
agggggagga 
ctgaggcgga 
cattaagcgc 
tagcgcccgc 
gtcaagctct 
accccaaaaa 
tttttcgccc. 
gaacaacact 
cggcctattg 
cgccgccgga 
atgtaatccc 
cggggggcfga 
gtgcacattt 
tgcaacacaa 
ggacatgtac 
ggggectgtg 
aggccccctt 
ccagactaac 
agggttagta 
tttatttaca 
tggctgaaga 
tGcttcgttt 
ctcgaaaaba 
tggcattgtg 
gtaggaatga 
gtaaagactg 
gcaatatgat 
tgttgttacja 
bactggttgt 
aacaaagaca 
ccacacgccg 
aaccccgcta 
gaatacctgc 



ataagggaga 
caagccataa 
tcccactgca 
c/aggaagact 
aac.tgctacc 
aaaacfeggct 
CGcatcagcc 
tqc ttGctgc 
tgcttgtaaa 
g tccGattc t 
ttgcaggcca 
tctgactgat 
ccaaaacact 
gccccctcct 
; aaaagaaaca 
aatacggbag 
aagataaaaa 
cctttcctgt 
Qtggigtcacc 
gccaaggagg 
.agtgaggcaa 
aaagacggaa 
la^thtttgct 
aaaaaaaatc 
gc^tctagag 
gactgtgcct 
cctggaaggt 
tct^agtagg 
ttgggaagac 
. aagaaccag C 

ggcgggtgtg 
tcctttcgct 
aaa tcggggc 
acttgattag 
tttgacgttg 
caaccctatc 
gttaaaaaat 
cgaactaaac 
ttcagttg^t 
pcaaacacaa 
gccaacactg 
cattgccttt 
ctcccagggg 
tagctaccga 
gttaacccta 
cctaattcaa 
aaagggtcct 

tggggtcaigg 

tcaaggagcg 
agctaataga 
aggtttcagg 
ctatgacacc 
aacattctgia 
gatgtccatc 
actggggtta 
ctctatttgt 
ctctaacacc 
.agtggccact 
ccctgcggtt 
accactgcgg 
: ataagtaggt 



gggaaataca 
accaataaaa 
cttg^tgctg 
ggagactgtc 
atgaagtgaa 
ttttcccagc 
tattattttt 
cccaaaatta 
aatatgtatt . 
ccactcactg 
gtggacagag 
CGtgaacaag 
tatcctcctg 

caccccttcc. 
atatgcttta-' 
gtggcctaag 
aGjgaatcccc . 
tcat^acagc 
tgacctctga 
tcccaggaag 
gagaaatgag 
aa^fagtatca 
atcc'gacatg 
aa^ctatfigg'; 
ggccctattc: 
tctagttgcc 
gccactccca 
tgtcattcta 
aatagcaggc 
tgggdctcta 
gtggttacgc 

ttCttCCGtt 

atccctttag 
ggtgatggtt 
gagtccacgt 
tcggtctatt 
gagctgattt 
ctgactacgg 
tggtacaact 
aggggttctc 
agtggctttc 
atgtgtaact 
cccaggaagaC 
taagcggacc 
aacgggtagc 
tagcatatgt 
aaggaacagc 
.^ttccacgag 
ggfcaijtgaac 
ataactgctg 
tgacgccccc 
aatataaccc 
atatctttaa 
. tcacacgaat 
ttaagatgtg 
aacaagggga 
cccgaaaatt 
cttttttttg 
ttggactgta 
tcaaaccact 
gggcgggcca 



4860. 

4920 

4980 

5040 

51Q0 

5160 

5220 

5280 ; 

5340 

54 bO 

5460 

5520 

55iB0 

5640 

5700 : 

576a 

5820 

5880 

5940 

6000; 

6060 
6120 
6180 
6240 
6300 
6160 

'6420 
6480 
6540 
"6600 
6660 
6720 
.6780 
6840 
6900 
6960 
7020 
7080 
7140 

; 7200 
7260 
7320 
7380 
7440 
7500 

. 7560 
7620 
7680 
7740 

. 7800 
7860 
7920 
7980 
8040 
8100 
8160 
8220 
8280 
8340 
8400 
8460 
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agataggggc gcgattgctg cgatctggaggacaaattac acacacttgc gcctgagcgc 8520 
caagcacagg gtt^ttggtc ctcatattca cgaggtcgct gagagcacgg tgggctaatg 8580 
ttgccatggg tagcatatac' tacccaaata tctggatagc atatgctatc ctaatctata 8640 
tctgggtagc ataggc^atc ctaatctata tctgggtagc atatgctatc ctaatctata 8700. 
tctgggtagt atatgctatc ctaatttata tctgggtagc ataggctatc ctaatctata 8760 
tctgggtagc atatgctatc ctaatctata tctgggtagt atatgctatc ctaatctgta 8820 
tccgggtagc, atatgctatc ctaatagaga ttagggtagt atatgctatc ctaatttata > ; 8880 
tctgggtagc . ata.tactacc caaatatctg gatagcatat gctatcctaa tctatatctg 8940 
ggtagcatat gctatcctaa" tctatatctg ggtagcatag. gctatcctaa tctatatctg 9000 
ggtagcatat gctatcctaa tctatatctg ggtagtatat gctatcctaa tttatatctg 906.0 
ggtagcatag " gct^'t'cpfeaa ; tctatatctg ggtagcatat gctatcctaa tctatatctg, 9120 
ggtagtatat gctatcctaa tc tgtatccg ggtagcatat gctatcc tea : tgea tataca 9180 . 
gtcagcatat gatacccagt agtagagtgg gagtgetate vetttgeatat gccgccacct 9240 

cccaaggggg cgt;gaatttt cgctgcttgt ccttttebtg catgctggtt gctcccattc ; 930P 
ttaggtgaat ttaa^gaggc caggctaaag ccgtcgcatg tetgattget caccaggtaa 936Q 

atgtcgctaa tgttttccaa ccfegagaagg tgttgagcgc ggagctgagt gacgtgacaa .9420 
catgggtata cccaattgcc c^ 9480 
agaaatacac caacagcacg catgatgtct actggggat t ta ttct ttag tgegggggaa ; - 9540 
tacaeggett t.^e^tiqgat tgagcjgcgte tcctaacaag .fctacatcact cctgccettp 9600 
ctpaccctca .tetc^ teegtcatet- ccgtcatcac. cctccgcggc t 9660! 
agecccttcc acqataggtg gaaaccaggg aggcaaatct actccatcgt. caaa '. ,9720 
cacagtcacc ctga^attgc aggta$gagc :gggctttgtc ataacaaggt:" ccttaatcgc - 9780. 
atccttcaaa^ ;acctpagcaa i atatatgagt ttgtaaaaag aecatgaaat aacagacaat : , i 9?^p " 
ggactccctt' agegggecag gttgtgggcc gggtccaggg gccattccaa aggggagacg 99Q0 ; 
actcaatggt gtaagacgac attgtggaat agcaagggca gttectcgcc ttaggttgtai,- 9960 

aagggaggtc ttactacctc catatacgaa cacaccggcg acccaagttc : ettegteggt ; 1Q02Q 
agtcctttct acgtgactcc tagecaggag agctcttaaa ecttetgeaa tgttctcaaa,.: 10080 
tttegggttg gaacctcctt gaccacgatg ctttccaaac caceetcctt ttttgegect . . 10140 

gcctccatca ccctgacccc ggggtccagt gettgggect : tctcctgggt catctgeggg 10200: 

gccctgctct atccfctcccg ggggcacgtc .aggctcacca tctgggccac cttcttggtg 10260 

gtattcaaaa taateggett cccctacagg gtggaaaaat ggecttetae ctggaggggg 10320 

cctgcgcggt ggagaccegg atgatgatga ctgactactg ggactcctgg gcctcttttc . 10380 

tccacgtcca cgacctctcc ccctggctct ttcacgactt ccccccctgg ctctttcacg 10440 

tcctctaccc cggcggcctc cactacctcc tcgaccccgg cctccactac ctcctcgacc 10500 

ccggcctcca ctgCctcctc gaccccggcc tccacctcct gctcctgccc ctcctgctcc 10560 

tgcccctcct cctgctcctg cccctcctgc ccctcctgct cctgcccctc ctgcccctcc 10620 

tgctcctgcc cctcc tgece ctcctgctcc tgcccctcct gcccctcctc ctgctcctgc! 10680 

ccctcctgcc cctcctcctg ctcctgcccc tcctgcccct cctgctcctg cccctcctgc 1074Q 

ccctcctgct cctgcccctc ctgcccctcc tgctcctgcc cctcctgctc ctgcccctcc 10800 
tgctcctgcc cctcctgctc ctgcccctcc tgcccctcct -gcccctcctc ctgctcctgc . 10860 

ccctcctgct cctgcccctc ctgcccctcc tgcccctcct gctcctgccc ctcctcctgc 10920 

tcctgcccct cctgcccctc Ctgcccctcc tcctgctcce gcccctcctg cccctcctcc 10980 

tgctcctgcc eg tec teg tg ctcctgcccc tcctcrcccct cctgcccctc ctcctgctcc 11040 

tgcccctcct gcccctcctc ctgctcctgc ccc tec tec t gctcctgccc ctcctgcccc 11100 

tcctgcccct cctcctgctc ctgcccctcc tcctgctcct gcccctcctg: cccctcctgc 11160 

ccctcctgcc cctcctcctg ctcctgcccc tcctcctgct cctgcccctc ctgctcctgc 11220 

ccctcccgct cctgctcctg ctcctgttcc accgtgggtc cetttgeage caatggaact 11280 

tggacgtttt tggggtctcc ggacaccatc tctatgtctt gcyccctgatc ctgagccgcc 11340 

cggggctcct ggtcttccgc ctcctcgtcc tcgtcctctt cccegtcctc gtqcatggtt 11400 

atcaccccct -. cttctttgag gtccactgcc gccggagcct tctggtccag atgtgtctcc 11460 

cttctctcct aggecattte caggtcctgt' acctggcccc tegtcagaca tgattcacac 11520 
taaaagagat caatagacat ctttattaga cgacgctcag tgaatacagg gagtgeagae . Ill580 

tcctgccccc tccaacagcc cccccaccct catccccttc atggtcgctg tcagacagat 11640 

ccaggtctga aaattcccca tcctccgaac catcctcgtc ctcatcacca attactcgea, 11700 

geceggaaaa ctcccgctga acatcctcaa gatttgegtc ctgagcctca agccaggcct .11760 
.caaattcctc gtcccccttt: ttgctggacg gtagggatgg ggattctegg gacccctcct: .11820 

cttcctcttc aaggtcacca gacagagatg ctactggggc aac^gaagaa. aagctgggtg. 11880 

cggcctgtga ggatcagctt atcgatgata agctgtcaaa catgaigaatt cttgaagacg^ .11940 

aaagggcetc gtgratacgee tatttttata ggttaatgtc atgataataa tggtttctta 12000 
gaegtcaggt ggcacttttc ggggaaatgt gcgcggaacc cctatttgtt tatttttcta .12060 . 

aatacattca aatatgtatc cgctcatgag acaataaccc tgataaatgc ttcaataata . 12120 
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ttgaaaaagg aagagtatga gtattcaaca tttccgtgtc gcccttattc ccttttttgc 
ggcattttgc cttcctgttt ttgctcaccc agaaacgctg gtgaaagtaa aagatgctga 
agatcagttg ggtgcacgag tgggttacat cgaactggat cteaacikgcg gta^gatcct 
tgagagtttt cgccccgaag aacgttttcc aatgatgagc acttttaaag ttctgctktg; 
tggcgcggta ttatcccgtg ttgacgccgg gcaagagcaa ctcggtcgcc. gcatacacta 
ttctcagaat gacttggttg agtactcacc agtcacagaa aagcatctta cggatggcat ' 
gacagtaaga gaattatgca gtgctgccat aaccatgagt gataacactg cggccaactt 
acttctgaca acgatcggag gaccgaagga gctaaccgct tttttgcaca acatggggga 
tcatgtaact cgccttgatc gttgggaacc ggagctgaat gaagccatac caaacgacga 
gcgtgacacc acgatgcctg cagcaatggc aacaacgttg cgcaaactat taactggcga 
ac tact tact ctagcttccc ggcaacaatt aatagactgg atggaggcgg ataaagttgc 
aggaccactt ctgcgctcgg cccttccggc tggctggttt attgctgata aatctggagc 
cggtgagcgt gggtctcgcg gtatcattgc agcactgggg ccagatggta agccctcccg 
tatcgtagtt atctacacga cggggagtca ggcaactatg gatgaacgaa atagacagat 
cgctgagata ggtgcctcac tgattaagca ttggtaactg tcagaccaag tttactcata 
tatactttag attgatttaa aacttcattt ttaatttaaa aggatctagg tgaagatcct 
ttttgataat ctcatgacca aaatccctta acgtgagttt tcgttccact gagcgtcaga 
ccccgtagaa aagatcaaag gatcttcttg agatcctttt tttctgcgcg taatctgctg 
cttgcaaaca aaaaaaccac cgctaccagc ggtggtttgt ttgccggatc aagagctacc 
aaetcttttt ccgaaggtaa ctggcttcag cagagcgcag ataccaaata ctgtccttct 
agtgtagccg tagttaggcc accacttcaa gaactctgta gcaccgccta catacctcgrc 
tctgctaatc ctgttaccag tggctgctgc cagtggcgat aagtcgtgtc ttaccgggtt 
ggactcaaga cgatagttac cggataaggc gcagcggtcg ggctgaacgg ggggttcgtg 
cac acagcc c age t tggagc gaacgacc t a caocgaac tg ; ja gata.ee tac . ageg tgagc t 
atgagaaagc gccacgcttc ccgaagggag aaaggeggae aggtatcegg taage&gcag 
ggteggaaca ggagagegea cgagggagct tccaggggga aacgcctggt atctttatag 
tcctgtcggg tttcgccacc tctgacttga gcgtcgattt ttgtgatgct cgtcaggggg 
geggagecta tggaaaaacg ccagcaacgc ggecttttta cggttcctgg ecttttgetg 
cgccgcgtgc ggctgctgga gatggeggae gcgatggata tgttctgcca agggttggtt 
tgegcattea cagttctccg caagaattga ttggctccaa ttcttggagt ggtgaatccg 
ttagcgaggt gccgccggct tccattcagg tcgaggtggc qcggctccat gcaccgcgac 
geaacgeggg gaggcagaca aggtataggg cggcgcctac aatccatgcc aacccgttcc 
atgtgctcgc egaggeggea taaatcgccg tgacgatcag eggtccagtg atcgaagtta 
ggctggtaag agccgcgagc gatccttgaa gctgtccctg atggtcgtca "tctacctgcc 
tggacagcat ggcctgcaac gcgggcatcc cgatgccgcc ggaagegaga agaatcataa 
tggggaaggc catccagcct cgcgtcgcga acgccagcaa gacgtagccc agegegtegg 
ccgccatgcc ctgcttcatc cccgtggccc gttgctcgcg tttgctggcg gtgtccccgg 
aagaaatata tttgcatgtc tttagttcta tgatgacaca aaccccgccc agegtcttgt 
cattggcgaa ttcgaacacg cagatgeagt eggggeggeg cggtcccagg tccacttcge 
atattaaggt gacgcgtgtg gcctcgaaca ccgagcgacc ctgcagcgac ccgcttaaca 
gcgtcaacag cgtgccgcag atcccgggca atgagatatg aaaaagcctg aactcaccgc 
. gacgtctgtc gagaagtttc tgatcgaaaa gttcgacage gtctccgaec tgatgeaget; 
cteggaggge gaagaatctc gtgctttcag cttcgatgta ggagggcgtg gatatgtcct 
gcgggtaaat agctgcgccg atggtttcta caaagatcgt tagtgggatc ggcactttgc 
atcggccgcg ctccccgatt ccggaagtgc ttgacattgg ggaattcagc gagagectga: 
ectattgeat ctcccgccgt gcacagggtg teaegttgea agacctgcct gaaacicgaac 
tgcccgctgt tctgcagccg gtcgeggagg ccatggatgc gategctgeg gecgatctta 
gecagacgag egggttegge ccattcggac cgcaaggaat eggtcaatae actacatggc 
gtgatttcat atgegegatt gctgatcccc atgtgtatca ctggcaaact gtgatggacg 
acaccgtcag tgcgtccgtc gcgcaggctc tcgatgagct gatgetttgg gecgaggact 
gccccgaagt ccggcacctc gtgeacgegg attteggetc caacaatgtc ctgaeggaca 
atggccgcat aacageggtc attgactgga gegaggegat gtteggggat tcccaatacg 
aggtcgecaa catcttcttc tggaggccgt ggttggcggg tatggagcag cagaegtrget 
acttcgagcg gaggcatccg. gagcttgeag gatcgccgcg gctccgggcg tatatgetcc. 
gcattggtct tgaccaactc tatcagagct tggttgacgg caattfccgafc gatgeagett 
gggcgcaggg tegatgegae gcaatcgtcc gatceggage cgggactgtc gggegtacac 
aaatcgcccg cagaagegeg gccgtctgga ccgatggctg tgtagaagta ctegecgata . 
gtggaaacgg gagatggggg aggctaactg aaacacggaa ggagacaata ccggaaggaa 
cccgcgctat gaeggcaata aaaagacaga ataaaacgea cgggtgttgg gtcg.tttgtt 
cataaaegcg gggttcggtc ccagggctgg cactctgtcg ataccccacc gagaccccat 
tggggccaat acgcccgcgt ttcttccttt tccccacccc accccccaag ttcgggtgaa 



12180 
12240 
12300 
12360 - 
12420 
12480 
12540 
12600 
12660 
12720 
12780 
12840 
12900 
12960 
13020 
13060 
13146 
13200 
13260 
13320 
13380 
13440 
13500 
1356b" 
1362 0 7 
13680 
13740 
13800 
13860 
13926 
13980 
14040 
14100 
14160 
14220 
14280 
14 340 
14400 
14460 
14520 
14580 
14640 
14700 
14760 
14&20 
14880 
14940 
15000 
15060 
15120 
15180 
15240 
15300 
15360 
15420 
15480 
. 15540 
15600 
15660 
15720 
15780 
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ggcccagggc tcgcagccaa cgtciggggcg gcaggccctg ccatagccac tggcccqgtg 15840 
ggt tagggac ggggtccccc atggggaatg: gtttatggtt cgtgggggtt attattttgg 15^00 
gcgttgcgtg gggtctggtq' cacgactgga ctgagcagac agacccatgg tttttggatg 15960, 
gcctgggcat ggaccgcatg tactggcgcg acacgaacac cgggcgtctg ; tggctgccaa 160^0: 

acacccccga cccccaaaaa ccaccgcgcg gatttctggc gtgccaagct agtcgaccaa . 16086' 
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<213> Homo sapiens *-" ; : ; - : 

<400> 51 • ; :y : : : --: ; ..'. v . "[ .", . . /; -". 

Val Asn Leu Asp Ala • " ; - 'v:.:'^-.-- . . ; ^ : . • *" ... 

1 5 • :-\ ' • . • " ■ .- ■ V , . -i.v^/ : : ' • _ ; .. " : ' X V: . '. \ ' /j^' ; 
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<210> 54 
<211> 5 

<212> PRT ' ''• ■; ■ : ■ ■ 

<213> Homo sapiens 

<220> 

<223> Wild type Amyloid Precursor Protein cleavage site : 
(fragment) 

<400> 54 

Val Lys Met Asp Ala • .> : - 

1 5 

<210> 55 

<211> 24 ■ : 

<212> PRT ^ 

<213> Homo sapiens ^ ...v.- 

<400> 55 • • - . . 

Glu Thr Asp Glu Glu Pro Glu Glu Pro Gly Arg Arg Gly Ser Phe Val 

1 ■ . 5 v IP ' ,.. . . . 15 . 

Glu Met Val Asp Asn Leu Arg Gly 

20 • • ' ■ ■ .: ■ : . , : - ■ ,., ■ ' .. .. ■ , • , . ; ' 

<210> 56 
<211> 15 
<212> PRT 
<213> Homo sapiens 

<400> 56 

lie Gly Phe Ala Val Ser Ala Cys His Val His Asp Glu Phe Arg 
1 5 10 15 

<210> 57 
<211> 419 
<212> PRT 
<213> Homo sapiens 

<400> 57 

Met Ala Gin Ala Leu Pro Trp Leu Leu Leu Trp Met Gly Ala Gly Val 

1 \ 5 10 15 

Leu Pro Ala His Gly. Thr Gin His Gly lie Arg Leu Pro Leu . Arg Ser 

20 25 30 

Gly Leu . Gly Gly ' Ala Pro Leu Gly Leu Arg Leu Pro Arg : Glu Thr Asp 

35 40 45 • .; 

Glu Glu Pro Glu Glu Pro Gly Arg Arg Gly Ser Phe Val Glu Met Val 

50 55 60 

Asp Asn Leu Arg Gly Lys Ser Gly Gin Gly Tyr Tyr Val Glu Met Thr 
65 70 75 80 

Val Gly Ser Pro Pro Gin Thr Leu. Asn lie Leu Val Asp Thr Gly Ser 

185 90 95 

Ser Asn Phe Ala Val Gly Ala Ala Pro His Pro Phe Leii His Arg Tyr . 

100 105 110 

Tyr Gin Arg Gin Leu Ser Ser Thr Tyr : Arg Asp Leu Arg Lys Gly Val 

115 120 125 

Tyr Val Pro Tyr Thr. Gin Gly Lys Trp Glu. Gly. Glu Leu Gly Thr Asp 

130 135, 140 

Leu Val Ser lie Pro His Gly Pro Asn Val Thr .Val Arg Ala Asn lie 
145 . * ■ 150 /, 155 160 

Ala Ala lie Thr Glu Ser Asp Lys Phe Phe. He. Asn. Gly Ser Asn Trp 
. 165 / 170 175 
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Glu 


Gly 


He 


Leu 


Gly Leu 


Ala Tyr Ala Glu lie Ala 


Arg Pro Asp Asp 








1 OA 

180 




185 


190 


Ser 


Leu 


Glu 


Pro 


Phe Phe 


Asp Ser Leu Val Lys Gin 


Thr His Val Pro 






195 






200 


205 


Asn 


Leu 


Pne 


Ser 


Leu Gin 


Leu Cys Gly Ala Gly Phe 


Pro Leu Asn Gin 




210 








215 220 




Ser 


Glu 


Val 


Leu 


Ala Ser 


Val Gly Gly Ser Met lie 


He Gly Gly IJe 


225 








230 


235 


240, 


Asp 


His 


Ser 


Leu 


Tyr Thr 


Gly Ser Leu Trp Tyr Thr 


Pro He Arg Arg 










245 


250 


255 


Glu 


Tip 


Tyr 


Tyr 


Glu Val 


lie lie Val Arg Val Glu 


He Asn Gly Gin 








OCA 




265 


270 


Asp 


Leu 


Lys 


lUf A** 

Met 


Asp Cys 


Lys Glu Tyr Asn Tyr Asp 


Lys Ser lie Val 






JL ID 






280 


285 


Asp 


. Ser 


Gly 


Thr 


Thr Asn 


LeU Arg Leu Pro Lys Lys 


Val Phe Glu Ala 




o o n 








295 300 




Ala 


val 


Lys 


Ser 


lie Lys 


Ala Ala Ser Ser Thr Glu 


Lys Phe Pro Asp 


305 








310 


315 


320 


Gly 


Pne 


Trp 


Leu 


Gly Glu 


Gin Leu Val Cys Trp Gin 


Ala Gly Thr Thr 










325 


330 ' 


*:■ 335 


Pro 


Trp 


Asn 


lie 


Phe Pro 


Val lie Ser Leu Tyr Leu 


Met Gly Glu Val 








340 




345 


350 


Thr 


Asn 


Gin 


Ser 


Phe Arg 


lie Thr He Leu Pro Gin 


Gin Tyr Leu Arg 






355 






360 


365 


Pro 


Val 


Glu 


Asp 


Val Ala 


Thr Ser Gin Asp Asp Cys 


Tyr Lys Phe Ala 




370 








375 380 




lie 


Ser 


Gin. 


Ser 


Ser Thr 


Gly Thr Val Met Gly Ala 


Val He Met Glu 


385 








390 


395 


400 


Gly 


Phe 


Tyr 


Val 


Val Phe 


Asp Arg Ala Arg Lys Arg 


He Gly Phe Ala 










405 


410 


415 


Val 


Ser 


Ala 











<210> 58 

<211> 407 

<212> PRT 

<213> Homo sapiens 

<400> 58 

Glu Thr Asp Glu Glu Pro Glu Glu Pro Gly Arg Arg Gly Ser Phe Val 

1 5 10 15 

Glu Met Val Asp Asn Leu Arg Gly Lys Ser Gly Gin Gly Tyr Tyr Val 

20 25 30 

Glu Met Thr Val Gly Ser Pro Pro Gin Thr Leu Asn lie Leu Val Asp 

35 40 45 

Thr Gly Ser Ser Asn Phe Ala Val Gly Ala Ala Pro His Pro Phe, Leu 

50 55 60 

His Arg Tyr ' Tyr Gin Arg Gin Leu Ser Ser Thr : Tyr Arg Asp Leu Arg 
65 70 75 80 

Lys Gly Val Tyr Vat Pro' Tyr Thr Gin Gly Lys Trp Glu Gly Glu Leu 

85 90 95 

Gly Thr Asp Leii Val Ser lie Pro His Gly Pro Asn Val Thr Val Arg 

100 105 110 

Ala Asn He Ala Ala lie Thr Glu Ser Asp Lys Phe Phe: lie Asn Gly 

115 120 125 

Ser Asn Trp Glu Gly lie Leu Gly Leu Ala Tyr Ala Glu lie Ala Arg 

130 135 140 

Pro Asp Asp Ser Leu Glu Pro Phe Phe Asp Ser Leu. Val Lys Gin Thr 
145 150 155 160 

His Val Pro Asn Leu Phe Ser Leu Gin Leu Cys Gly Ala Gly Phe Pro 
165 170 ; . 175 
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Leu Asn Gin Ser Glu Val Leu Ala Ser Val Gly Gly Ser Met lie lie 

180 185 190 

Gly Gly lie Asp His Ser Leu Tyr Thr Gly Ser Leu Trp Tyr Thr Pro 

195 200 205 

He Arg Arg Glu trp Tyr Tyr Glu Val lie He Val Arg Val Glu He 

210 215 220 

Asn Glv Gin Asp Leu Lys Met Asp Cys Lys Glu Tyr Asn Tyr Asp Lys 
225 230 235 240 

Ser lie Val Asp Ser Gly Thr Thr Asn Leu Arg Leu Pro Lys Lys Val 

245 250 , 255 . 

Phe Glu Ala Ala Val Lys Ser He Lys Ala Ala Ser Ser Thr Glu Lys 

260 265 270 

Phe Pro Asp Gly Phe Trp Leu Gly Glu Gin Leu Val Cys Trp Gin Ala 

275 280 285 

Gly Thr Thr Pro Trp Asn He Phe Pro . Val lie Ser. Leu Tyr Leu Met 

290 295 300 

Glv Glu Val Thr Asn Gin Ser Phe Arg He Thr lie Leu pro Qln Gin 
JOS 310 315 320 

Tvr Leu Arg Pro Val Glu Asp Val Ala Thr Ser Gin Asp Asp Cys Tyr 

325 v; 330: 335 

Lys Phe Ala: He Ser Gin Ser Ser Thr Gly ; thr Val Met Gly Ala Val 

340 345 ' 350 

He Met Glu Gly Phe Tyr Val Val Phe Asp Arg Ala Arg Lys Arg lie 

355 360 365 

Gly Phe Ala Val Ser Ala Cys His Val His Asp Glu Phe Arg Thr Ala 

370 375 380 

Ala Val Glu Gly Pro Phe Val Thr Leu, Asp Met Glu. Asp Cys Gly Tyr 
385 "': ■ 390 • 395 400 

Asn He Pro, Gin Thr Asp Glu 
405 

<210> 59 

<211> 452 

<212> PRT 

<213> Homo sapiens 

<400> 59 

Met Ala Gin Ala Leu Pro Trp Leu Leu Leu Trp Met Gly Ala Gly Val 

1 5 10 15 

Leu Pro Ala His Gly Thr Gin His Gly He Arg Leu Pro Leu Arg Ser 

20 25 30 

Gly Leu Gly Gly Ala Pro Leu Gly Leu Arg Leu Pro Arg Glu Thr Asp v 

35 40 45 ' 

Glu Glu Pro <51u Glu Pro Gly Arg Arg Gly Ser Phe Val Glu Met Val. 

50 55 60 

Asp Asn Leu Arg Gly Lys Ser Gly Gin Gly Tyr! Tyr Val Glu Met Thr 
65 70 75 80 

Val Gly Ser Pro Gin Thr. Leu Asn: He Leu Val Asp Thr Gly Ser 

85 90 95 

Ser Asn Phe Ala Val Gly Ala Ala Pro His Pro Phe Leu His Arg Tyr 

> 100 105 ' HO 

Tyr Gin Arg Gin Leu Ser Ser Thr Tyr. Arg Asp Leu Arg Lys Gly Val 

115 120 125 

Tyr Val Pro; Tyr. Thr Gin Gly Lys Trp Glu Gly. Glu Leu Gly, Thr Asp. 

130 135 140 

Leu Val Ser lie Pro His Gly Pro Asn Val Thr Val Arg Ala Asn lie 
145 150 155 ISO 

Ala Ala He Thr Glu Ser Asp Lys Phe Phe He Asn Gly Ser Asn Trp 

165 170 175 

Glu Gly He Leu Gly Leu.Ala ,Tyr Ala. Glu lie Ala Arg Pro Asp Asp 
-=.:180 185 190 
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Ser Leu Glu Pro Phe Phe Asp s4r Leu Val Lys Glri Thr His Val Pro. 

195 . 200 205 

Asn Leu Phe Ser Leu Gin Leu Cys Giy Ala Gly Phe Pro Leu Asri Gin 

210 215 220 

Ser Glu Val Leu Ala Ser Vai Gly Gly Ser Met He lie Gly Gly He 
225 230 235 240 

Asp His Ser Leu Tyr Thr Gly Ser Leu trp Tyr Thr Pro lie Arg Arg 

245 250 255 

Glu Trp Tyr Tyr Glu Val lie lie Val Arg Val Glu lie Ash Gly Gin 

260 265 270 

Asp Leu Lys Met Asp -.Cys Lys Glu Tyr Asn Tyr Asp Lys Ser lie Val 

275 280 _ 285 

Asp Ser Gly Thr Thr Asn Leu Arg Leu Pro Lys Lys Val Phe Glu Ala 

290 295 300 

Ala Val Lys Ser lie Lys Ala Ala Ser Ser Thr Glu Lys Phe Pro Asp 
305 310 315 320 

Gly Phe Trp Leu Giy" Glu Gin Leu Val 1 Cys 'Trp Gin Ala Gly Thr Thi* i. 

325 330 335 

Pro Trp Asn lie Phe Pro Val He Ser Leu? Tyr Leu .Met Gly Glu Val 

340 : : 3.45 350 

Thr Asn Gin Ser Phe Arg He Thr Tie Leii Pro 6in Gin Tyr Leu Arg,: 

355 / 360 365 

Pro Val Glu Asp- Val Ala Thr Ser Gin Asp Asp Cys Tyr Lys- Phe: Ala 

370 375 380 

He Ser Gin Ser Ser Thr Gly Thr Val Met Gly Ala Val lie Met Glu- 
385 390 . 395 400 

Gly Phe Tyr Val Val Phe Asp Arg Ala Arg .Lys Arg He Gly Phe Ala 

405 410 415 

Val Ser Ala Cys His Val His Asp Glu Phe Arg Thr Ala Ala Val Glu 

420 425 430 

Gly Pro Phe Val Thr Leu Asp Met Glu Asp Cys Gly Tyr Asn He Pro 

435 440 445 

Gin Thr Asp Glu 
450 

<210> 60 
<211> 420 

<212> PRT . 
<213> Homo sapiens • 

<400> 60 

Met Ala Gin Ala Leu Pro Trp Levi Leu Leu Trp Met Gly -Ala Gly Val 

1 5 10 7 15 

Leu Pro Ala His Gly Thr Gin His Gly lie Arg Leu Pro Leu Arg Ser 

20 25 30 

Gly Leu Gly Gly Ala Pro Leu Gly Leu Arcf Leu Pro Arg Glu Thr Asp 

35 40 45 

Glu Glu Pro Glu Glu Pro Gly Arg Arg Gly Ser Phe Val Glu Met Val 

50 , 55 60 / 

Asp Asn Leu Arg 1 Gly Lys Ser Gly G In Gly Tyr Tyr Val Glu Met Thr 
65 70 75 80 

Val Gly Ser Pro Pro Gin Thr Leu Ash He Leu Val Asp Thr Gly Ser 

85 90 95 

Ser Asn Phe Ala Vai Gly Ala Ala Pro His Pro Phe . Leu His Arg Tyr 

100 105 110 

Tyr Gin Arg Glh Leu Ser Ser Thr Tyr Arg Asp Leu Arg -Lys Gly Val 

115 ^ . 120 125 

Tyr Val Pro Tyr Thr Glh Gly Lys Trp Glu Gly Glu Leu Gly Thr Asp 

130 135 140 

Leu Val Ser lie Pro His Gly Pro Asn Val Thr Val Arg Ala -Asn -lie 
145 150 155 160 
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Ala Ala He Thr Glu Ser Asp Lys Phe Phe lie Asn Gly Ser Asn Trp 

165 170 175 

Glu Gly He Leu Gly Leu Ala Tyr Ala Glu He Ala Arg Pro Asp Asp 

180 185 190 

Ser Leu Glu Pro Phe Phe Asp Ser Leu Val Lys Gin Thr His Val Pro 

195 200 205 

Asn Leu Phe Ser Leu Gin Leu Cys Gly Ala Gly Phe Pro Leu Asn Gin 

210 215 > * 220 ... 

Ser Glu Val Leu Ala Ser Val Gly Gly Ser Met He lie Gly Gly lie 
225 230 235 240 

Asp His Ser Leu Tyr Thr Gly Ser Leu Trp Tyr Thr Pro lie Arg Arg 

„ . 245 250 255 

Glu Trp Tyr Tyr Glu Val Tie lie yal Arg yal Glu lie Asn Gly Gin 

260 265 270 

Asp Leu Lys Met Asp Cys Lys Glu Tyr Asn Tyr Asp Lys Ser He Val 

275' 280 285 

Asp Ser Gly Thr Thr Asn Leu Arg Leu Pro Lys Lys Val Phe Glu Ala 

290 295 300 

Ala Val Lys Ser He Lys Ala Ala Ser Ser Thr Glu Lys Phe Pro Asp 
305 310 315 320 

Gly Phe Trp Leu Gly Glu Gin Leu Val Cys Trp Gin Ala Gly Thr Thr 

325 330 335 

Pro Trp Asn lie Phe Pro Val He Ser Leu Tyr Leu Met Gly Glu Val 

340 345. ^ 350 

Thr Asn Gin Ser Phe Arg He Thr He Leu Pro Gin Gin Tyr Leu Arg 

355 360 365 

Pro Val Glu Asp Val Ala Thr Ser Gin Asp Asp, Cys Tyr Lys Phe Ala, 

370 375 380 

He Ser Gin Ser Ser Thr Gly Thr Val Met Gly Ala Val lie Met Glu 
385 390 395 400 

Gly Phe Tyr Val Val Phe Asp Arg Ala Arg Lys Arg He Gly Phe Ala 
405 410 • 415 

Val Ser Ala Cys 

420 - 

<210> 61 
<211> 7 

<212> PRT - • • . 

<213> Artificial Sequence 

<220> 

<223> Synthetic peptide inhibitor 

<221> M0D_RES . , ^ 

<222> 4 

<223> Xaa = hydroxyethlene 

<4oo> 6i '•':'.;<: - 

Glu Val Met Xaa Ala Glu Phe 

i • ••■ - 5- ' • ■ ■• •,; \ • . . - % ; , 

<210> 62 : ;-'-/ ■•■*■. .-■ s .; v ..' 

<211> 26 ; 

<212> PRT • 

<213> Homo sapiens 

<400> 62 

Leu Met Thr He Ala Tyr. Val Met : Ala Ala He Cys Ala Leu Phe Met 
1 5 .10 .15 

\Leu Pro Leu Cys Leu Met. Val .Cys. Gin Trp. 

20 25 
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<210> 63 

<211> 33 ]"' " ■ ?,: - 

<212> PRT 

<213> Homo sapiens 

<220> • 

<223> P26-P4/sw peptide substrate 

<400> 63 

Cys Gly Gly Ala Asp Arg Gly Leu thr Thr Arg Pro Gly Ser qiy Leu 

1 5 10 15 

Thr Asn lie Lys Thr Glu Glu lie Ser Glu Val Asn Leu Asp Ala Glu 

20 25 30 v : 

< Phe ' ' ■ '■ ■ "■ . \ ; , • 



<210> 64 

<211> 29 ' : " ■ -\ 

<212> PRT 

<213> Homo sapiens.'- '*»-■" <• .. t> ; 

<220> • ' : - " ; r: ' : : ■ > ; . .. . 

<223> P26-P1' peptide substrate with CGG linker 

<400> 64 

Cys Gly Gly Ala Asp Arg Gly Leu Thr Thr Arg Pro Gly Ser Gly Leu 

1 5 10 15 

Thr Asn lie Lys Thr Glu Glu lie Ser Glu Val Asn Leu 
20 25 

<210> 65 

<211> 501 

<212> PRT 

<213> Mus musculus 

<400> 65 

Met Ala Pro Ala Leu His Trp Leu Leu Leu Trp Val Gly Ser Gly Met 

1 5 10 . 15 

Leu Pro Ala Gin Gly Thr His Leu Gly lie Arg Leu Pro Leu Arg Ser 

20 25 30 

Gly Leu Ala Gly Pro Pro Leu Gly Leu Arg Leu Pro Arg Glu Thr Asp 

35 40 45 

Glu Glu Ser Glu Glu Pro Gly Arg Arg Gly Ser Phe Val Glu Met Val 

50 55 60 

Asp Asn Leu Arg Gly Lys Ser Gly Gin Gly Tyr Tyr Val Clu Met Thr 
65 70 75 80 

Val Gly Ser Pro Pro Gin Thr Leu Asn lie Leu Val Asp Thr Gly Ser 

85 90 95 

Ser Asn Phe Ala Val Gly Ala Ala Pro His Pro Phe Leu His Arg Tyr 

100 105 110 

Tyr Gin Arg Gin Leu Ser Ser Thr Tyr Arg Asp Leu Arg Lys Gly Val 

115 120 125 

Tyr Val Pro Tyr Thr Gin Gly Lys Trp Glu Gly Glu Leu Gly Thr Asp 

130 135 140 

Leu Val Ser lie Pro His Gly Pro Asn Val Thr Val Arg Ala Asn lie 
14 $ 150 155 160 

Ala Ala lie Thr Glu Ser Asp Lys Phe Phe . He Asn Gly Ser Asn Trp 

165 170 175 

Glu Gly He Leu Gly Leu Ala Tyr Ala Glu He Ala Arg Pro Asp Asp 
180 185 . : 190 



25 



Ser Leu Glu Pro Phe Phe Asp Ser Leu Val Lys Gin Thr His He Pro 

195 200 205 

Asn He Phe Ser Leu Gin Leu Cys Giy Ala Gly Phe Pro Leu Asn Gin 

21-0 215 220 

Thr Glu Ala Leu Ala Ser Val Gly Gly Ser Met lie lie Gly Gly He 
225 230 235 240 

Asp His Ser Leu fyr Thr Gly Ser Leu Trp Tyr Thr Pro lie Arg Arg 

245 250 255 

Glu Trp Tyr Tyr Glu Val lie lie Val Ar$ Val Glu lie Asn Gly Gin 

260 265 270 

Asp Leu Lys Met Asp Cys Lys Glu Tyr Asn Tyr Asp Lys Ser lie Val , 

275 280 :^ 285 

Asp Ser Gly Thr thr Asn- Leu Arg Leu Pro Lys Lys Val Phe Glu Ala 

290 295 300 

Ala Val Lys Ser lie Lys Ala Ala Ser Ser Thr Glu Lys Phe Pro Asp 
305 ; 310 315 320 

Glv Phe Trp Leu Gly Glu Gin Leu Val Cys Trp Gin Ala Gly Thr Thr, ; 

325 : 330 335 

Pro Trp Asn lie Phe Pro. Val lie Ser Leu Tyr Leu Met Gly Glu Val 

340 : 345 350 

Thr Asn Gin Ser Phe Arg lie Thr lie Leu Pro Gin Gin Tyr Leu Arg r ,, 

355 360 365 

Pro Val Glu Asp Val Ala Thr Ser Gin Asp Asp Cys Tyr Lys Phe Ala 

370 ■ 375 380 

Val Ser Gin Ser Ser Thr Gly Thr Val Met Gly Ala Val He Met Glu. 
385 390 395 400 

Glv Phe Tyr Val Val - Phe Asp Arg Ala Arg Lys Arg He Gly Phe Ala . 

405 410 415 

Val Ser Ala Cys His Val His Asp Glu Phe Arg Thr Ala Ala Val Glu, 

420 425 430 

Gly Pro Phe Val Thr Ala Asp Met Glu Asp Cys Gly Tyr Asn lie Pro 

435 440 445 

Gin Thr Asp Glu Ser Thr Leu Met Thr Tie Ala Tyr Val Met Ala Ala 

450 455 460 

He Cys Ala Lexi Phe Met Leu Pro Leu Cys Leu Met Val Cys Gin Trp. 
465 470 475 480 

Arg Cys Leu Arg Cys Leu Arg His Gin His Asp Asp Phe Gly Asp Asp 

485 490 . 495 

lie Ser Leu Leu Lys • 
500 

<210> 66' 
<211> 480 
<212> PRT 

<213> Homo sapiens : 

<400> 66 , _ 

Thr Gin His Gly He Arg Leu Pro Leu Arg Ser Gly Leu Gly Gly Ala 

1 5 10 15 

Pro Leu Gly Leu Arg Leu Pro Arg Glu Thr Asp Glu Glu Pro Glu Glu 

20 25 30 

Pro Gly Arg Arg Gly Ser Phe Val Glu Met Val Asp Asn Leu Arg Gly 

35 40 45 

Lys Ser Gly Gin Gly Tyr Tyr Val Glu Met Thr Val Gly Ser Pro Pro 

50 55 60 

Gin Thr Leu Asn He Leu Val Asp Thr Gly Ser Ser Asn Phe Ala Val 
65 70 ' ■ 75 - B0 

Glv Ala Ala Pro His Pro Phe Leu His Arg Tyr Tyr Gin Arg Gin Leu 

85 * 90 . 95 

Ser Ser Thr Tyr Arg Asp Leu Arg Lys Gly Val Tyr Val Pro Tyr Thr 
100 105 HO 
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Gin Gly Lys Trp Giu Gly Glu Leu Gly Thr Asp Leu Val Ser He pro 

115 120 125 

His Gly Pro Asn Val Thr Val Arg Ala Asn lie Ala Ala He Thr Glu 

130 135 v > 140 

Ser Asp Lys Phe Phe lie Ash Giy Ser Asn Trp Glu Gly He Leu Gly 
145 150 155 ? 160 

Leu Ala Tyr Ala Glu lie Ala Arg Pro Asp Asp Ser Leu Glu Pro Phe 

165 .170 175 

Phe Asp Ser -Leu Val Lys Gin Thr His Val Pro Asn Leu Phe Ser Leu 

180 185 190 

Gin Leu Cys Gly Ala Gly Phe Pi?o Leu Asn ;Gln Ser Glu Val Leu Ala 

195 200 205 

Ser Val Gly Gly Ser Met -He lie Gly Gly lie Asp His Ser Leu Tyr 

210 215 220 

Thr Gly Ser Leu Trp Tyr Thr Pro He Arg Arg Glu Trp Tyr Tyr Glu . 
225 230 235 240 

Val He He Val Arg Val Glu lie Ash Gly, Gin Asp Leu. Lys Met Asp 

245 250 . :255 

Cys Lys Glu Tyr Asn Tyr Asp Lys Ser . He Val Asp Ser Gly„Thr Thr 

260 265 270 

Asn Leu Arg Leu Pro Lys Lys Val Phe Glu Ala Ala Val Lys Ser lie,, 

275 280 285 

Lys Ala Ala Ser Ser Thr Glu Lys. Phe rPro Asp Gly Phe Trp Leu. Gly 

290 295 300 

Glu Gin Leu Val Cys Trp Gin Ala Gly Thr Thr Pro Trp Asn lie Phe 
305 310 315 320 

Pro Val lie Ser Leu Tyr Leu Met Gly Clu Val Thr Asn Gin Ser Phe 

325 330 335 

Arg He Thr lie Leu Pro Gin Gin Tyr Leu Arg. Pro Val Glu Asp Val 

340 345 350 

Ala Thr Ser Gin Asp Asp Cys Tyr Lys Phe Ala lie Ser Gin Ser Ser 

355 360 365 

Thr Gly Thr Val Met Gly Ala Val He Met Glu Gly- Phe Tyr Val Val 

370 375 380 

Phe Asp Arg Ala Arg Lys Arg He Gly Phe Ala Val Ser Ala Cys His 
385 390 395 400 

Val His Asp Glu Phe Arg Thr Ala Ala Val. Glu Gly Pro Phe Val Thr 

405 410 415 

Leu Asp Met Glu Asp Cys Gly Tyr Asn He Pro Gin Thr Asp Glu Ser 

420 425 ' 430 

Thr Leu Met Thr He Ala Tyr Val Met Ala Ala lie Cys Ala Leu Phe 

435 440 445 

Met Leu Pro Leu Cys Leu Met Val Cys Gin Trp Arg Cys Leu Arg Cys 

450 455 460 

Leu Arg Gin Gin His Asp Asp Phe Ala Asp Asp He Ser Leu Leu : Lys 
465 470 475 : 480 

<210> 67 
<211> 444 

<212> PRT 

<213> Homo sapiens 

<400> 67 \ 

Gly Ser Phe Val Glu Met Val Asp Asn Leu Arg Gly Lys Ser Gly Gin 

1 5 , 10 .15 

Gly Tyr Tyr Val Glu Met Thr Val Gly Ser Pro Pro Gin- Thr Leu Asn 

20 25 . 30 

lie Leu Val Asp Thr Gly Ser Ser Asn Phe Ala Val Gly Ala. Ala Pro 

35 V-/ v 40- : : : • ■ :..-45, ... 
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His Pro Phe Leu His Arg Tyr Tyr Gin Arg Gin Leu Ser Ser Thr Tyr 

50 55 60 

Arg Asp Leu- Arg Lys Gly Val Tyr Val Pro Tyr Thr Gin Gly Lys Trp < 
65 70 75 80 

Glu Gly Glu Leu Gly Thr Asp Leu Val Ser lie Pro His Gly Pro Asn . 

85 90 95 

Val Thr V&l Arg Ala Ash lie Ala Ala lie Thr Glu Ser Asp Lys Phe 

100 105 110 . 

Phe lie Asn Gly Ser Asn Trp Glu Gly lie -Leu.. .-Gly Leu Ala Tyr Ala . 

115 120 125 

Glu lie Ala, Arg Pro Asp Asp Ser Leu Glu Pro £he Phe v Asp : Ser Leu 

130 . . • 135 ,140 

Val Lys Gin Thr His Val.* Pro Asn Leu Phe Ser f Leu Gin Leu Cys_ Gly 
145 150 155 160 

Ala Gly Phe Pro Leu Asn Gin, Ser Glu Val Leu Ala Ser Val Gly Gly v 

165 170 175 

Ser Met lie lie , Gly .Gly lie ..Asp His Ser Leu Tyr Thr.- Gly Ser Leu. 

180 185 190. 

Trp Tyr Thr Pro r Ile Arg Arg Glu Trp^ Tyr: Tyr Glu, Val lie lie Val ( 

195 200 Z , 205 J 

Arg Val Glu lie Asn Gly Gin Asp Leu Lys., Het Asp Cys Ifys Glu . Tyr 

210 ^15 vi 220 

Asn Tyr Asp . Lys Ser lie Val; Asp Ser, Gly Thr Thr Asn Leu, Arg Leu: 
225 230 235 240 

Pro Lys Lys Val, Phe Glu Ala; Ala Val- Lys Ser .lie Lys, Ala. Ala Ser, , 

'245 250 255 

Ser Thr Glu Lys Phe Pro Asp Gly Phe Trp Leu Gly Glu Gin Leu Val 

260 265 270 

Cys Trp Gin. Ala Gly. Thr Thr Pro Trp Asn lie Phe Pro Val lie Ser 

275 280 285 

Leu Tyr Leu-.Met Gly Glu Val Thr Asn Gin Ser Phe Arg lie Thr lie 

290 295 . 300 

Leu Pro Gin Gin Tyr Leu Arg Pro Val Glu Asp Val Ala Thr Ser Gin 
305 310 315 320 

Asp Asp Cys Tyr Lys Phe Ala lie Ser Gin Ser Ser Thr Gly Thr Val 

325 - 330 335 

Met Gly Ala Val lie Met Glu Gly Phe Tyr Val, Val Phe Asp Arg Ala 

340 345 350 

Arg Lys Arg lie Gly Phe Ala Val Ser Ala Cys His Val His Asp Glu 

355 360 . * 365 

Phe Arg Thr Ala. Ala Val Glu Gly Pro Phe Val Thr Leu^Asp Met Glu, 

370 3?5 380 

Asp Cys Gly Tyr Asn lie Pro Gin Thr Asp Glu Ser Thr Leu Met Thr 
385 390 395 * 400 

lie Ala Tyr Val Met Ala Ala lie Cys Ala Leu Phe Met Leu Pro Leu 

405 410 415 

Cys Leu Met Val Cys Gin Trp Arg Cys Leu Arg Cys Leu Arg Gin Gin 

420 425 430 

His Asp Asp Phe Ala Asp Asp He Ser Leu Leu Lys 
435 440 

<210> 68 
<211> 395 

<212> PRT .. . ; 

<213> Homo sapiens 

,<400> 68 

Gly Ser Phe Val Glu Met Val Asp Asn Leu Arg Gly Lys Ser Gly; Gin. 

1 5 10 15 

Gly Tyr Tyr Val. Glu Met Thr Val Gly Ser Pro Pro Gin Thr Leu Asn 

20 " . 25 ' 30 
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He Leu Val Asp Thr Gly Ser Ser Asri Phe Ala Val Gly Ala Ala Prp 

35 , ' 40 45 

His Pro Phe Leu His Arg Tyr Tyr Gin Arg Gin Leu Ser Ser Thr Tyr' 

50 55 60 

Arg Asp Leu Arg Lys Gly Val' Tyr Val Pro Tyr Thr Gin Gly Lys Trp- 
65 70 75 80 

Glu Gly Glu Leu Gly Thr Asp Leu Val Ser lie Pro His Gly Pro Ash 

85 90 95 

Val Thr Val Arg Ala Asn lie Ala Ala lie thr Glu Ser Asp Lys Phe- 

100 105 . no 

Phe lie Asn Gly Ser= Asn Trp Glii <31y He Leu Gly Leu Ala Tyr Ala 

115 120 125 

Glu lie Ala tog Pro Asp Asp Ster Leu Glu Pro Phe Phe Asp Ser Leu 

130 135- 140 

Val Lys Gin thr His Val -Pro Asn Leu Phe Ser Leu Gin Leu Cys Gly 
145 150 ' 155 160 

Ala Gly Phe Pro Leu Asn Gin Ser Glu Val Leu Ala Ser Val Gly Gly 

165 170 175 

Ser. Met lie Ile-Gly Gly lie Asp: His Ser Leu Tyr Thr Gly Ser Leu 

180 185 190 

Trp Tyr Thr Pro lie Arg' Arg dlu trrr Tyr Tyr Glu : Val lie lie Val 

195 200 205 

Arg Val Glu lie Asn X31y Gin Asp Leu Lys fcet Astf cVs Lys Glu tvr 

210 215 220 

Asn Tyr Asp Lys Ser lie Val Asp Ser Gly Thr Thr Asn Leu Arg Leu 
225 230 235 240 

Pro Lys Lys Val Phe Glu Ala Ala' Val Lys Ser lie Lys Ala Ala Ser 

245 250 255 

Ser Thr Glu Lys Phe Pro Asp Gly Phe Trp Leu Gly Glu Gin Leu^Val 

260 265 270 

Cys Trp Gin Ala Gly Thr Thr Pro Trp Asn lie Phe Pro Val He Ser 

275 280 285 

Leu Tyr Leu Met Gly Glu Val Thr Asn Gin Ser Phe Arg He thr lie 

290 295 300 

Leu Pro Gin Gin Tyr Leu Arg Pro Val Glu Asp Val Ala Thr Ser Gin 
305 310 315 320 

Asp Asp Cys Tyr Lys Phe Ala lie Ser Gin Ser Ser Thr Gly Thr Val 

325 , 330 335 

Met Gly Ala Val lie Met Glu Gly Phe Tyr Val Val Phe Asp Arg Ala v 

340 345 350 

Arg Lys. Arg lie Gly Phe Ala Val Ser Ala Cys His Val His Asp Glu 
' 355 360 365 

Phe Arg Thr Ala Ala Val Glu Gly Pro Phe Val Thr Leu Asp Met Glu 

370 375 380 

Asp Cys Gly Tyr Asri lie Pro: Gin thr Asp Glu 
385 390 395 

<210> 69 

<211> 439 

<212> PRT 

<213> Homo sapiens 

<400> 69 

Met Val Asp Asn Leu Arg Gly Lys Ser Gly Gin Gly Tyr Tyr Val Glu 

15 10 is 

Met Thr Val Gly Ser Pro Pro Gin Thr Leu Asn He Leu Val Asp Thr 

20 25 30 

Gly Ser Ser Asn Phe Ala Val Gly Ala Ala Pro His Pro Phe Leu His 

35 : 40 45 

Arg Tyr Tyr Gin Arg Gin Leu Ser Ser Thr Tyr Arg Asp Leu Arg Lys ' 
50 55 .60 



Gly Val Tyr Val Pro Tyr Thr Gin Gly Lys Trp Glu Gly Glu Leu Gly 
65 70 75 80 

Thr Asp Leu Va\ Ser lie Pro His Gly Pro Asn Val Thr Val Arg Ala- 

85 90 95 

Asn He Ala Ala lie Thr Glu Ser Asp Lys Phe Phe lie Asn Gly Ser 

100 105 110 

Asn Trp Glu Gly lie Leu Gly Leu. Ala Tyr Ala Glu lie Ala Arg Pro 

115 120 125 

Asp Asp Ser Leu Glu Pro Phe Phe Asp Ser Leu Val Lys Gin Thr His 

130 135 140 

Val Pro Asn Leu Phe Ser Leu Gin Leu Cys Gly Ala Gly Phe pro Leu 
145 150 155 160 

Asn Gin Ser Glu Val Leu Ala Ser Val Gly Gly Ser Met lie, He, Gly 

165 170 175 

Gly lie Asp His Ser Leu Tyr Thr Gly Ser Leu^ Trp ? Tyr lie 

180 185 190 : 

Arg Arg Glu ;Trp Tyr Tyr <3lu Val He lie Val Arg Val, Gla He Asn 

195 200 205 

Gly Gin Asp Leu Lys. Met Asp Cys Lys. Glu Tyr Asn Tyr Asp Lys Ser 

210 215 220 

lie Val Asp . Ser Gly Thr Thr Asn Leu jtog. I^a Pro -Lys Lys Val Phe : 
.225 230 235 240 

Glu Ala Ala Val Lys Ser lie Lys Ala Ala Ser Ser Thr Glu Lys r Phe 

245 250 255 

Pro Asp Gly Phe Trp Leu Gly Glu Gin Leu Val Cys Trp Gin Ala Gly 

260 265, 270 

Thr Thr Pro Trp Asn lie Phe Pro Val lie .Ser Leu Tyr Leu- Met Gly 

275 280 285 

Glu Val Thr Asn Gin Ser Phe Arg lie Thr lie Leu Pro Gin Gin Tyr 

290 295 300 

Leu Arg Pro Val Glu Asp Val Ala Thr Ser Gin Asp Asp Cys Tyr Lys 
305 310 ■ . 315 320 

Phe Ala He Ser Gin Ser Ser Thr Gly Thr Val Met Gly Ala Val lie 

325 330 335 

Met Glu Gly Phe Tyr Val Val Phe- Asp Arg Ala Arg Lys Arg He Gly 

340 345 350 

Phe Ala Val Ser Ala Cys His Val His Asp Glu Phe Arg Thr Ala Ala 

355 360 365 

Val Glu Gly Pro Phe Val Thr Leu Asp Met Glu Asp Cys Gly , Tyr Asn 

370 375 . * 380 

lie Pro Gin Thr Asp Glu Ser Thr Leu Met Thr lie Ala Tyr Val Met 
385 390 395 400 

Ala Ala He Cys Ala Leu Phe Met Leu Pro Leu Cys Leu Met Val Cys 

405 410 415 

Gin Trp Arg Cys Leu Arg Cys Leu Arg Gin Gin His Asp Asp Phe Ala 

420 425 430 

Asp Asp He Ser Leu Leu Lys 
435 

<210> 70 
<211> 390 
<212> PRT 

<213> Homo sapiens 
<400> 70 

Met Val Asp Asn Leu Arg Gly Lys Ser Gly Gin. Gly Tyr Tyr Val Glu 

1 5 10 . 15 

Met Thr Val Gly Ser Pro Pro Gin Thr Leu Asn . He Leu. Val Asp . Thr 

20 25 30 

Gly Ser Ser Asn Phe. Ala Val Gly Ala Ala Pro His Pro Phe Leu His 
35 40 " 45 
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Arg Tyr Tyr Gin Arg Gin Leu Ser Ser Thr Tyr Arg Asp Leu Arg Lys 

55 60 
Gly Val Tyr Val Pro tyr Thr Gin Gly Lys Trp Glu Gly Glu Leu Gly 

70 ' ■ 75 ' ■ 

Thr Asp Leu Val. Ser lie- Pro His Gly Pro Asn Val Thr Val Arg Ala 

85 .90 ' 95 

Asn lie Ala Ala He Thr Glu Ser Asp Lys Phe Phe lie Asn' Gly Ser 

100 105 110 

Asn Trp Glu Gly He Leu Gly Leu. Ala Tyr Ala Glu lie Ala Arg Pro 

5 120 125 

Asp Asp Ser Leu Glu, Pro Jhe Phe Asp Ser Leu Val Lys Glh< Thr His 

Val Pro Asn Leu Phe Ser Leu Glri Leu Cys Gly Al* Gly Phe Pro Leu 
150 155 i fin 

Asn Gin Ser Glu Val; ieU Ala« Ser Val^ Gly Gly^ Ser Met lie lie Gly 

165 ' 170 175 

Gly lie Asp His Ser Leu >-Tyr:. T hr Gly Ser Leu Trp Tyr fhi? lie, 

180 185 190 

Arg Arg Glu Trp Tyr Tyr : Glu Val lie He Val Arg Val Glu lie Asn 

200 205 
Gly Gin Asp Leu Lys Met: Asp Cys- Lys Glu Tyr', Asn Tyr AspCiys Ser 

215 220 
Hi Val Ser Gly Thr Thr Asn Le* Arg- L e u Pro Lys Lys V al Phe 

Glu Ala Ala val,Lys senile Lys, Ala Ala/ Jer Ser Thr Glu Lys ::phe 

45 250. 555 

Pro Asp Gly Phe Trp Leu Gly Glu Gin Leu Val- Cys Trp Gin -Ala Gly 

265 270 
Thr Thr Pro Trp Asn lie Phe Pro Val He Ser Leu Tyr Leu Met Gly 

-280 ' 285 

Glu Val Thr Asn Gin Ser Phe Arg He Thr He Leu Pro Gin Gin Tyr 



I™* , 265 270 

Trp Asn He Phe Pro Val He Ser Leu Tyr 

275 280 285 

Val Thr Asn Gin Ser Phe Arg lie Thr He Leu Pro 
290 . 295 3 0 o • 

3 05 Pr ° Val Glu Asp Val Ala Thr Ser Gin Asp Asp tys Tyr Lys 

Phe Ala lie Ser Gin Ser Ser Thr Gly Thr Val Met Gly Ala Val He 

3 25 330 
Met Glu Gly Phe Tyr Val Val Phe Asp Arg Ala Arg Lys Arg He Gly 

345 35 0 
Phe Val Ser Ala -Cys His Val His Asp Glu Phe Arg Thr Ala Ala 

360 365 
Val Glu Gly Pro Phe Val Thr Leu Asp Met Glu Asp Cys Gly Tyr Asn 

375 ion 

He Pro Gin Thr Asp - Glu 
385 390 

<210> 71 ,' 

<211> 374 

<212> PRT 

<213> Homo sapiens 

<400> 71 

Glu Thr Asp Glu Glu- Pro Glu Glu Pro Gly Arg Arg Gly Ser Phe Val ^ 

10 15 
Glu Met Val Asp Asn Leu Arg Gly Lys Ser Gly Gin Gly Tyr Tyr Val 

Glu Met Thr Val Gly Ser Pro Pro din Thr Leu Asn He Leu Val Asp 

u 40 45 

Thr Gly Ser Ser Asn Phe Ala Val Gly Ala Ala Pro His Pro Phe Leu 

55 60 
"s S Arg ^ ^ Glri Arg Gin Leu Ser. Ser Thr Tyr Arg Asp Leu Arg 
70 75 80 , 
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Lys Gly Val Tyr Val Pro Tyr Thr Gin Gly. Lys Trp Glu Gly Glu Leu 

85 90 95 

Gly Thr Asp Leu Val Ser He Pro His Gly Pro Asn Val Thr Val Arg 

100 105 .110 

Ala Asn He Ala Ala He Thr Glu Ser Asp Lys Phe Phe lie. Asn Gly 

115 120 125 

Ser Asn Trp Glu Gly He Leu Gly Leu Ala Tyr Ala Glu He Ala Arg 

130 135 140, 

Pro Asp Asp Ser Leu Glu Pro Phe Phe Asp Ser Leu Val Lys Gin Thr 
145 150 155 160 

His Val Pro Asn Leu Phe Ser Leu Gin Leu Cys Gly Ala Gly Phe Pro 

165 170 175 

Leu Asn Gin Ser Glu Val Leu Ala Ser Val Gly Gly Ser Met He lie 

180 185 190 

Gly Gly He Asp His Ser Leu Tyr Thr Gly Ser Leu Trp Tyr Thr Pro 

195 200 205 

He Arg Arg Glu Trp Tyr Tyr Glu.yal ; lie. lie, Val Arg Val r^Glu lie 

210 215' . 220 , 

Asn Gly Gin Asp Leu Lys Met Asp Cys; Lys Glu , Tyr Asn "Tyr Asp, Lys 
225 230 235 240 

Ser He Val Asp Ser. Gly Thr .Thr ■■ Asn Leu Arg; Leu Pro Lys Lys Val. 

245 . 250 ' 255 

Phe Glu Ala Ala .Val Lys Ser 1 1 e Lys Ala. Ala Ser Ser. Thr : Glu Lys = 

260 265; 270 

Phe Pro Asp Gly Phe Trp Leu Gly Glu Gin Leu,, Val Cys Trp Gin Ala 

275 280 285' 

Gly Thr Thr Pro Trp Asn lie Phe Pro Val lie Ser Leu Tyr Leu Met 

290 295 300 ,., . 

Gly Glu Val Thr Asn Gin Ser Phe Arg lie Thr lie. Leu Pro Gin Gin. 
305 310 315 ."320 

Tyr Leu Arg Pro Val Glu Asp Val Ala Thr Ser. Gin Asp Asp Cys Tyr 

325 330 335 

Lys Phe Ala He Ser Gin Ser Ser Thr Gly Thr Val Met Gly Ala Val 

340 345 350 

He Met Glu Gly Phe Tyr Val Val . Phe Asp Arg Ala Arg Lys Arg lie 

355 360; 365 

Gly Phe Ala Val Ser Ala ,.,*, 
370 

<210> 72 ' . 

<211> 14 . .. . •"••> 

<212> PRT 

<213> Artificial Sequence ■ . 

;<220> - . ....^ : ,.\ .,V ■ -. ■ 

<223> P10-P4'staD-V peptide inhibitor 

<221> MOD_RES 

<222> 10 ,r : 

<223> Xaa is statine moiety , 

<400> 72 " .". " 

Lys Thr Glu Glu ..lie Ser Glu Val Asn Xaa Val Ala Glu Phe : 
1 5 10 

<210> 73 
<211> 9 
<212> PRT 

<213> Artificial . Seguenpe .. . ... , .. . 

<220> 
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<223> P4-P4 , staD^-V peptide inhibitor 

<221> MOD__RES 
<222> 5 

<223> Xaa is statine moiety " . * v **■-.. > ' - • , 

<400> 73 " 
Ser Glu Val Asn Xaa Val Ala <31u Phe 

1 • 5 ' ' - " ;: ' • .« --(y v ■ - - • - . 

<210> 74 ■ -' •• '• ' • ■ * : •„ 

<211> 431 

<212> PRT .;■■='■' ..*.. /. :,r\ .' : 

<213> Homo sapiens .. 

<400> 74 • U 

Thr Gin His Gly lie Arg Leu Pro Leu Arcr Ser Gly ^ Leu Gly Gly Ala 

1 5 10 15 

Pro Leu Gly Leu Arg Leu Pro Artr Glu Thr Asp Glu Glu Pro (31U- Glu 

20 .25 --30 

Pro Gly Arg Arg Gly Ser Phe Val Glu Met Val' Asp Ash Leu Arg Gly 

35 40 45 * ■ 

Lys Ser Gly Gin Gly Tyr Tyr Val Glu Met v Thr Val Gly Ser Pro Pro 

50 ,55 60 

Gin Thr Leu Asn lie Leu Val' Asp Thr Gly Ser Ser Asn Phe Ala Val 
65 70 is 80 

Gly Ala Ala Pro: His Pro Phe Leu His Arg Tyr Tyr Gin Arg Gin Leii 

85 90 95 

Ser Ser Thr iyr ;Arg Asp Leu Arg Lys Gly Vaii tyr^Vai Pr6 Tyr Thr 

100 105 iio 

Gin Gly Lys Trp Glu Gly Glu Leu Gly Thr Asp Leu, Val Ser lie Pro 

H5 120 . 125 

His Gly Pro Asn Val Thr Val Arg Ala Asn lie Ala Ala lie thr Glu 

130 135 140 

Ser Asp Lys Phe Phe lie Asn Gly Ser Ash Trp Glu Gly ile Leu Gly 
145 150 155 leo 

Leu Ala Tyr Ala Glu Ile Ala Arg Pro Asp Asp Ser Leii Glu Pro Phe 

165 170 175 

Phe Asp Ser Leu Val Lys Gin Thr His Val Pro Asn Leu Phe Ser Leu 

180 185 190 

Gin Leu Cys Gly Ala Gly Phe Pro Leu Asn Gin Ser Glu Val Leu Ala 

195 200 205 

Ser Val Gly Gly Ser Met Ile Ile Gly Gly Ile Asp His Ser Leii Tyr 

210 215 220 

Thr Gly Ser Leu Trp Tyr Thr Pro Ile Arg Arg Glu Trp Tyr Tyr Glu 
225 230 ; 235 > > 240 

Val Ile Ile Val Arg Val Glu lie Asn Gly Gin Asp Leu Lys Met Asp 

245 '250 255 

Cys Lys Glu Tyr Asn Tyr Asp Lys Ser Ile Val Asp Ser Gly Thr Thr 

260 265 270 

Asn Leu Arg Leu Pro Lys Lys Val Phe Glu Ala Ala Val Lys Ser Ile 

275 280 285 

Lys Ala Ala Ser Ser Thr Glu Lys Phe Pro :Asp "Gly Phe -Trp Leu Gly 

290 295 300 

Glii Gin Leu Val Cys Trp Gin Ala Gly Thr Thr Pro Trp Asn Ile Phe 
305 310 315 320 

Pro Val Ile Ser Leu Tyr Leu Met Gly Glu Val Thr Asn Gin Ser Phe 

325 330 335 

Arg lie Thr Ile Leu Pro Gin Gin Tyr Leu Arg Pro Val Glu -Asp V<il 
340 345 350 
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Ala Thr Ser Gin Asp Asp Cys Tyr Lys Phe Ala lie Ser Gin Ser . Ser 

355 360 365 

Thr Gly Thr Val Met Gly Ala Val He Met Glu Gly Phe Tyr Val Val 

370 375 380 

Phe Asp Arg Ala Arg Lys Arg He Gly Phe Ala Val Ser Ala Cys His 
385 390 395 400 

Val His Asp Glu Phe Arg Thr Ala Ala Val Glu Gly Pro Phe Val Thr 

405 410 - 415 

Leu Asp Met Glu Asp Cys Gly Tyr Asn lie Pro Gin Thr Asp Glu 
420 425 430 • . 

<210> 75 
<211> 361 
<212> PRT 

<213> Homo sapiens ...... 

<400> 75 

Met Val Asp Asn Leu Arg Gly Lys Ser Gly Gin Gly Tyr Tyr Val Glu 

1 5 10 15 

Met Thr Val Gly Ser Pro Pro Gin Thr Leu Asn He Leu Val Asp Thr 

20 25 30 

Gly Ser Ser Asn Phe Ala Val Gly Ala Ala Pro His Pro Phe Leu His 

35 40 .45 

Arg Tyr Tyr Gin Arg :Gln Leu Ser Ser Thr Tyr Arg Asp Leu Arg Lys 

50 55 60 

Gly Val Tyr Val Pro Tyr Thr Gin Gly Lys Trp Glu Gly Glu X^eu Gly 
65 70 75 80 

Thr Asp Leu Val Ser He Pro His Gly Pro Asn Val Thr Val Arg Ala 

85 90 95 

Asn He Ala Ala He Thr Glu Ser Asp Lys Phe Phe He Asn Gly Ser 

100 105 110 

Asn Trp Glu Gly He Leu Gly Leu Ala Tyr Ala Glu lie Ala Arg Pro 

115 120 ' 125 

Asp Asp Ser Leu Glu Pro Phe Phe Asp Ser Leu Val Lys Gin Thr His 

130 135 140 

Val Pro Asn Leu Phe Ser Leu Gin Leu Cys Gly Ala Gly Phe Pro Leu 
145 150 155 160 . 

Asn Gin Ser Glu Val Leu Ala Ser Val Gly Gly Ser Met He He Gly 

165 170 * ,175 

Gly He Asp His Ser Leu Tyr Thr Gly Ser Leu Trp Tyr Thr Pro lie 

180 185 190 

Arg Arg Glu Trp Tyr Tyr Glu Val He He Val Arg Val Glu lie Asn 

195 200 205 ^ 

Gly Gin Asp Leu Lys Met Asp Cys Lys Glu Tyr Asn Tyr Asp Lys Ser 

210 215 220 

He Val Asp Ser Gly Thr Thr Asn Leu Arg Leu Pro Lys Lys Val Phe 
225 230 235 240 

Glu Ala Ala Val Lys Ser lie Lys Ala Ala Ser Ser Thr Glu Lys. Pjie 

245 250 Us 

Pro Asp Gly Phe Trp Leu Gly Glu Glh Leu Val Cys Trp Gin Ala Gly 

260 265: 270; 

Thr Thr Pro Trp Asn He Phe Pro Val Tie Ser Leu Tyr Leu Met Gly 

275 280 285 

Glu Val Thr Asn Gin Ser Phe Arg He Thr He Leu Pro Gin Gin Tyr 

290 295 300 

Leu Arg Pro Val Glu Asp Val Ala Thr Ser Gin Asp Asp Cys Tyr Lys . 
305 310 315 320 

Phe Ala He Ser Gin Ser Ser Thr Gly Thr Val Met Gly Ala Val He 

325 330 335 

Met Glu Gly Phe Tyr Val Val Phe Asp Arg Ala Arg Lys Arg He Gly. 
340 345 350 
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Phe Ala Val Ser Ala CVs His Val His 
355 360 

<210> 76 

<211> 63 ' I.: ■ ; • . • • , : - 

<212> DNA 

<213> Homo sapiferis , >• 

<221> misc__feature 
<222> <1) . . . (63) 
<223> n = A,T,C or G 

<400> 76 , 
garacngayg argarccnga rgarccnggn mgningnggmw snttygtnga ratggtrigay ^ ' SO 
aay 63 

<2io> 77 :. 

<211> 21 

<212> PRT './. ' ■"•'*•' -'■ ■ 

<213> Homo sapiens 

<400> 77 / , ' 

Glu Thr Asp Glu Glu Pro Glu ^Glti-' »o"'Gly"Arg -! 'Arg Gly Ser Vphe Val : 1 
1 5 10 15 

Glu Met Val Asp Ash - - .■ -r ; , , . 

20 

<210> 78 ; 

<211> 7 ; ; ' " :/ ■■ -.\- 

<212> PRT 

<213> Artificial Sequence 

<220> - '• _ ■■ •••• : • ■:■ ■ . -y ., ■■ - 

<223> Peptide inhibitor P3-P4' XD-V 

<221> MOD_RES 

<222> 3 '•• ;, •■ v---- •. :• 

<223> Xaa is hydroxyethylene or statine 

<400> 78 • - 

Val Met Xaa Val Ala Glu ^Phe -•• 

1 5 ; ' . 

<210> 79 

<211> 11 -: : - ^ ; ■■ •• V ,v:\- . <::o. • 

<212> PRT : 

<213> Homo sapiens --v.- j .-. 

<400> 79 • '. '■■ • . - 

Pro Glu Glu Pro Gly Arg Arg Gly Ser Phe Val 

i . ' ' -" 5 •"• ■ • ' • •• lo " • • - ■ •• : 

<210> 80 ' " "-■'-.I * • 

<211> 419 : 

<212> DNA ■ ' • 

<213> Artificial Sequence 

<220> 

<223> nucleotide insert irt vector pCF 
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<400> 80 

ctgttgggct cgcggttgag gacaaactct tcgcggtctt tccagtactc ttggatcgga 
aacccgtcgg cctccgaacg gtactccgcc accgagggac ctgagcgagt ccgcatcgac 
cggatcggaa aacctctcga ctigttggggt gagtactccc tctcaaaagc gggcatgaqt 
tctgcgctaa gattgtcagt ttccaaaaac gaggaggatt tgatattcac ctggcccgcg 
gtgatgcctt tgagggtggc cgcgtccatc tggtcagaaa agacaatctt tttgttgtca 
agcttgaggt gtggcaggct tgagatctgg c.catacactt gagtgacaat gacatceact 
ttgcctttct ctccacaggt gtccactccc aggtccaact gcaggtcgac tctagaccc 

<210> 81 :■ 
<211> 8 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Peptide inhibitor P4-P4* XD-V 
<221> M0D_RES 

<222> 4 :-, 
<223> Xaa is hydroxyethylene or statine 

<400> 81 - 
Glu Val Met Xaa Val Ala Glu Phe 
15 

<210> 82 
<211> 9 
<212> PRT 

<213> Homo sapiens 
<220> 

<223> APP fragment P5-P4* wt 
<400> 82 

Ser Glu Val Lys Met Asp Ala Glu Phe 
1 5 

<210> 83 . 
<211> 9 

<212> PRT : 
<213> Homo sapiens 

<220> - • . 

<223> APP fragment P5-P4*wt 

<400> 83 

Ser Glu Val Asn Leu Asp Ala Glu Phe 
1 5 

<210> 84 

<211> 9 

<212> PRT : , 

<213> Artificial Sequence 

<220> 

<223> APP fragment 

<400> 84 - . ; . : 

Ser Glu Val Lys Leu Asp Ala Glu Phe 
1 5 
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<210> 85 

<211> 9 - > T 

<212> PRT •■ : .' *.;;•■ ■ .■■■■>.;■ ■ \ 

<213> Artificial Sequence"^ • 

<220> — •••• s -.-.i.^ 

<223> APP fragment ; • : c r ; 

<400> 85 

Ser Glu Val Lys Phe Asp Ala Glu Phe 
1 5 

<210> 86 
<211> 9 
<212> PRT 

<213> Artificial Sequence • 
<220> 

<223> APP fragment 
<400> 86 

Ser Glu Val Asn Phe Asp Ala Glu Phe 
1 5 

<210> 87 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> APP fragment 
<400> 87 

Ser Glu Val Lys Met Ala Ala Glu Phe 
1 5 

<210> 88 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> APP fragment 
<400> 88 

Ser Glu Val Asn Leu Ala Ala Glu Phe 
1 5 

<210> 89 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> APP fragment 
<400> 89 

Ser Glu Val Lys Leu Ala Ala Glu Phe 
1 5 



<210> 90 



<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> APP fragment 
<400> 90 

Ser Glu Val Lys Met Leu Ala Glu Phe 
1 5 

<210> 91 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> APP fragment 
<400> 91 

Ser Glu Val Asn Leu Leu Ala Glu Phe 
1 5 

<210> 92 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> APP fragment 

<400>. 92 .-...*.- 
Ser Glu Val Lys Leu Leu Ala Glu Phe 
1 5 

<210> 93 
<211> '9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> APP fragment 
<400> 93 

Ser Glu Val Lys Phe Ala Ala Glu Phe 
1 5 

<210> 94 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> APP fragment 
<400> 94 

Ser Glu Val Asn Phe Ala Ala Glu Phe 
1 5 



<210> 95 
<211> 9 



<212> PRT , 

<213> Artificial Sequence 
<220> 

<223> APP fragment 

<400> 95 

Ser Glu Val Lys Phe Leu Ala Glu Phe 

1 5 " • •'• • ■■■■ ■ 

<210> 96 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> APP fragment 
<400> 96 

Ser Glu Val Asn Phe Leu Ala Glu Phe 

1 5 ^ 

<210> 97 
<211> 14 
<212> PRT 

<21.3> Artificial Sequence 
<220> 

<223> APP-derived fragment P10-P4* (D-V) 
<400> 97 

Lys Thr Glu Glu lie Ser Glu Val Asn Leu Val Ala Glu Phe 
1 5 10 

<210> 98 

<211> 35 

<212> DNA 

<213> Homo sapiens 

<400> 98 

cccgaagagc ccggccggag gggcagcttt gtcga 

<210> 99 

<211> 11 

<212> PRT 

<213> Homo sapiens 

<400> 99 

Glu Thr Asp Glu Glu Pro Glu Glu Pro Gly Arg 

i 5 : 10 

<210> 100 
<211> 10 

<212> PRT - 
<213> Artificial Sequence 

.<220> .V 

<223> Recombinant 293T cells 
<400> 100 
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Thr Gin His Gly lie Arg Leu Pro Leu Arg 
1 5 10 



<210> 101 
<211> 9 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> Recombinant 293T cells 
<400> 101 

Met Val Asp. Asn Leu Arg Gly Lys Ser 
1 5 

<210> 102 
<211> 10 
<212> PRT . 

<213> Artificial Sequence 
<220> 

<223> Recombinant CosA2 cells 
<400> 102 

Gly Ser Phe Val Glii Met Val Asp Asn Leu 
1 5 10 . 

<210> 103 
<211> 4 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> APP substrate fragment :WT Sequence 

<400> 103 
Val Lys Met Asp 
1 , 

<210> 104 
<211> 4 
<212> PRT 

<213> Artificial Sequence 
<220> 

<223> APP substrate fragment : Swedish Sequence 

<400> 104 
Val Asn Leu Asp 
1 
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